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The study and the film

Threeyearsago, amost to the day, when the Deccan Devel opment Society[ DDS] and the AP Coadlitionin
Defence of Diversity[APCDD] began their research on Bt Cotton in Andhra Pradesh with aparticular focus
onthe cotton district of Warangal, we had no ideawhat wewerewalking into. Therewasabulldozing hype
surrounding Bt Cotton that had bedazzl ed the politiciansand policy makers. A huge scientific lobby was
painting Bt cotton asapanaceafor farmersand the environment. Corporate money and musclewielded a
power of such magnitude that even the mediahad been muzzled to aconsiderabl e extent. Huge money had
poured into creating adazzling auraaround Bt cotton through ablitz of advertisements. It was an unspoken
axiomthat therewas no science other than biotechnol ogy and anything that challenged it was anti-science. The
civil society in AndhraPradesh, by and large, had very little clue about what genetic engineering wasall about.

In thisatmosphere, anyonewho tried to find out the honest truth was|abel ed asabackward person and an
avoidable hurdlein the path of modernity. The APCDD and the DD S braved thishostile environment and
embarked onaquest for truth. Two courageous scientists Dr Abdul Qayum, and Mr Kiran Sakkhari, took up
cudgelson our behalf, and went about thejob of unravelling the agro-socio-economic mystery of Bt cotton.

They selected atransparent and open methodol ogy, stayed closeto the farmers, and gathered information
fromthem on afortnightly basis. Their datacollectorswere village based grassrootsresearcherswith adeep
understanding of agriculture. No other research group on Bt cotton in this country had done season-long
studies, and ajob asthorough asthis. Most groups came once awhile after hearing of the cotton disaster,
collected data at that point of time and went back. No one stayed continuously with farmersand farming
communitiesto record their changing perceptionsabout Bt cotton. Thismakesthe present study auniqueone

At theend of thefirst season, when wereported to theworld thetota disaster of Bt cottonin AndhraPradesh,
one of themost famous apol ogistsfor Genetic Engineering, Dr Kameswara Rao, went philosophical inhis
article One Swallow Does Not Make A Summer. Thelearned doctor pontificated to thelesser mortals: Itis
only fair to wait till the end of the three-year period to declare Bt cotton as a success or failure. In the
meanwhile, it is certainly reasonable to assess the prospects, in a non-judgmental way, using the
commercial results and certainly not field trial data, which have served their purpose in gaining the
approval of the GEAC. If wewait till the end of the three-year period, the farmers themselves will come
out with their assessment of the benefits of Bt cotton. If the farmer is not convinced, no amount of
effort through articles in Science and Nature or the whole world body of crop biotechnologists and
governments can make the farmer adopt this technology.

Wehavewaited till theend of thethreeyears. Now thetruthisout. Andwithit thejury too.. Thejury isnot
composed of outsiders, but thefarmersthemselves asthe venerable Doctor had prescribed. And what isthe
story that thefarmersin AP aretelling uswith regard to Mahyco-Monsanto Bt hybrids? It isastory of terrible
loss, deep pain, and cold anger, |eading to explosive violence and even degath.



The study Bt Coton in Andhra Pradesh: athree year assessment is a dispassionate report that captures
farmers engagement with Bt cotton, their resultant economics and the ultimate desperation. On the other
hand, an associated film Bt Cotton in AP; athreeyear fraud, brilliantly capturesthe mood and feelings of
the farmers asthey areled up the garden path by the fal se promises of aruthlessindustry. Both these are
historic documentsin analysing theimpact of Bt cottoninIndia

TheMonsanto Corporation makesaclaim that Bt Cotton returnssocio economic benefitsto smallholder
farmersglobally. [ See Monsanto Website] , To evaluatethisclaim,, the study justifiably wanted to see how
small farmers, especially under therainfed conditionsbenefited fromthisscientificmiracle. . Ittherefore kept
itsfocuson thissection of farmers.

And now, what doesthe study revea ?

Mahyco-Monsanto Bt cotton, Bollgard, hasfailed miserably for small farmersin Andhra Pradesh,
India, in terms of yields.

Whilethethreeyear averageyield from Bollgard cotton for small farmers, hasremained at around 650
kgsper acre, theyield for small farmersunder rainfed conditionsin 2005 from Bt isjust about 535 kgs.
Thesamefarmersgot 150 kgsmoreyield from growing non Bt hybridsunder the same conditionsasBt.
Thereforenon-Bt hassurpassed Btintermsof yield by nearly 30% with 10% lessexpense. Therefore Bt
hasfailed thefarmerstwice over intermsof yield.

Bollgard Cotton did not reduce pesticide use.

Actudly thevolumeof pesticide useby Bt farmersand Non Bt farmerswas so thinthat it wasuntracegble.
Bt farmerson an average bought and used Rs. 2571 worth of pesticide whilethe non Bt farmers bought
and used Rs.2766 worth of pesticidesover threeyears. Thedifferenceisbarely around 7% of the pest
management costsand aninvisible 2% of their total cultivation costs.

Bollgard did not bring profit to farmers

Thethreeyear averagetellsusthat the non-Bt farmers earned 60% morethan Bt farmers. In actual fact,
inplaceof profit, Bt cotton, especidly the M ahyco Monsanto varieties, brought untold miseriestofarmers
culminatingin violent street protestsand the burning of seed outletsin thecity of Warangd. Farmerstied
up Mahyco Monsanto representativesin their villages and the police had to go and rescue the hapless
sdlesmen.

Bollgard did not reduce the cost of cultivation

L ooking back, it isevident that farmershad to spend not only 3-4 timesmorefor the M ahyco-Monsanto’s
proprietary Bollgard seedsbut had to take extracareto manure, irrigateand |ook after their precious Bt
crop. Many farmers, especialy intherainfed areas, spent at |east acoupl e of thousand rupees more per
acrein comparison to their non Bt hybrids. On an average, the Bt farmers had incurred 12% more costs
incultivating their Bt cropsin comparisonwith their non Bt fraternity.

Bollgard did not generate healthier environment.

Our researchers felt that aspecial kind of root rot was being spread by Bollgard cotton. Farmerscame
out with complaintsthat they were not ableto grow other crops after Bt becauseit had infected their soil
very badly. Asagainst this,the soil in which thefarmersgrew non-Bt hybridswasextremely friendly to
other crops. Thisisan early warning and needs active research by soil scientistssimmediately.

Onall counts, the M ahyco-Monsanto Bt hybrids had fail ed the farming community in AndhraPradesh.



But with an unimaginable audacity, theindustry commissioned astudy to amarket research agency [recall
that in 2004 a so the company had commissioned the study to another market research agency and not to
scientisgtsor devel opment economists] and with itsnow well known datamani pul ation tactics, claimed that the
APfarmershad gained fivefold from Bollgard, compared to their non Bt hybrids. Hundreds of farmers, who
havetestified inthestudy aswell asinthefilm, haverepeatedly told ushow the Bollgard cultivation had ruined
themtotally. Intheface of thisredlity, the claim by Mahyco Monsantoisan example of dark humour and can
easily earnthem the Lie of the Century award.

Farmersin Warangal were so vexed with this corporate distortion of their misery that they held hostagethe
Mahyco Monsanto representativein their village, took to the Sreetsinaviolent protest inthe city of Warangd,
and burnt and destroyed seed storesthat stocked Bollgard. Newspapersin the district continuously reported
thetotal ruin of tensof thousandsof acresthat had planted Bollgard cotton.

But the company-sponsored reports did not reflect any of thisreality. They continued to play the company
tunesand blow up their miniscule, manipul ated successes. Bureaucratswere bought over, official enquiries
weredistorted, false datawasfed to mediaand an unreal world under the corporate command was created.

Itisthisatmosphereof total surrender to theindustry that makesattemptslikethe current study very important.
They not only uphold thedignity of independent scientific enquiry but also herald theliberation of thescientific
community fromthe chainsof corporate sponsored tainted- research. They asoreflect thetrueredlity of the
concerns of the farming communities and prevent these concerns from being bulldozed by the corporate
power, whichinleaguewith arrogant pseudo science, popul ate thelobbiesof corrupt political power.

| once again thank the two courageous researchers Dr Abdul Qayum and Mr Kiran Sakkhari, who put their
heartsand soulsinfinding out thetruth about Bt cotton from thefieldsand farmsof small and haplessfarmers
invariouspartsof AndhraPradesh.

By now they have madetheir mark worl dwide asexceptional researcherswho havethemettleintheir soul to
swim againgt fashionablecurrents. My deepest gratitude goesto them. MsVenkatal akshmi of the Permaculture
Association of India, who co-researched the study grew in stature asaresearcher over thelast two years. Her
patient interaction with farmersunearthed pricelessperceptions. | thank her and wish her agreat futureinthis
lineof research.

Thecivil society groupsinthesethreedistrictsespecialy, CROPS, JAGRUTI, MARI, PEACE, PRAGATI,
PRATIBHA, SARVODAYA, SEED, SEVA, SPACE, SSS, SUN(P) and CSTD have been the backbone of
thestudy. | expressmy earnest gppreciationfor their collaborationinthestudy. My very special thanksaredue
toMr Murdi of MARI, Warangd and Mr Damodar, the Warangd District Convenor of APCDD, who offered
unstinted support and guidanceto the study at every stage. Theteam of datawriters[mentioned at theend of
thisstudy] fromal thecollaborating NGOs, who stayed in their villagesmeeting farmersat regular intervalsto
collect and collatetheir data, deserve ahuge, hugethanks.

My colleague Giridhar, Joint Director, DDS patiently provided thelogistic support al through theyearsand
madethe study possible.

Thewomen filmmakersof DDS Community Media Trust have once again made an extraordinary film called
Bt Cotton in Warangal : A three year fraud. Their previous film Why are Warangal Farmers Angry
with Bt Cotton made in 2003has now been trandated into French, Spanish, Thai and German besides



English andismaking wavesaround theworld. It hasa so been showninfilmfestivas, nationa andinternationl.
They have continued their stridesto bring out anew perspective on Bt cotton thisyear. To makethisfilm, they
havetravelled to Warangal month after month, braving the scorching sun, carrying their equipment, walking
milesintofarmers fidds, takingtofarmers, especialy women, creating acamaraderie and generating brilliant
interviews. They havefilmed the death of Bt cotton at every stage and analysed thereasonswith farmers. The
last year of their filming wasled by Eedul apally M anjulaand was supported by Matoor Shakuntala, Nagwar
Kavita, | ppapalle Mollamma, Humnapur Laxmamma, Borancha Sangammaand Pastapur ChinnaNarsamma.
Being small and margind farmersthemsalves, themediawomen of CMT have sensitively captured theimages
and voicesof the Bt farmersincrisis. Thebrilliance and inval uableness of their effort cannot be adequately
described. | reserve my deepest appreciationfor them.

Andfinaly my heart and gratitude go out to those hundreds of farmerswho spent their precioustimewith usin
offering usinformation and their perceptionson the performance of Bt cotton ontheir fields. Most of them
weresmall farmerswho had seen Bt cotton asthelight at theend of thetunnel of darknessthey had traversed
in pesticide dominated cotton cultivation. But it was not to be. Thelight that shonewasan artificial glow
produced by theindustry’shype. When they came out of the tunnel and saw denser darkness surrounding
them, they lost all hopeinlife. Itisthissense of total |ossthat they have shared with us. We hope somewhere
thisreport will have someimpact in doing justicefor thesefarmersand liberate them from the clutches of the
predatory industria agriculture.

HIVOSand Find Your Feet, two organisationswho have supported thisinitiative deserve our grateful thanks.
Permaculture Association of Indiahas madeinva uable contribution to the study and warrantsaspecid thanks.

Our sinceregratitude goesto Ms SupriyaBhaerao of Bookdine, who now becomeamiraclewoman, being
abletotakethe copy amost till thelast nanosecond. Her patience and contribution tothedesign of this book
areinvauable.

PV Satheesh
Convenor, AP Coalition in Defence of Diversity
Director, Deccan Devel opment Society

April 12,2005



1. Introduction

otton, popularly known as*whitegold’,
C isanimportant commercia crop not only

inIndiabut a soinmany other countries.

India ranks second among the cotton-
growing countries, with around 8.9 mhaof land under
cotton cultivation. Cotton farming isabig market for
hybrid seed companies, pesticide companies and
non-formal credit suppliers, often bundled together
and labeled as ‘input dealers'. In India, the input
dealers play a mgjor role in the promation of the
products/agri-inputs.

Theacreageunder cottonraised by afamily inavillage
has becomeastatus symbol among thelocal farming
community. Neverthelessit is also a fact that the
challenges like monetary investments, weather
aberrations, consequent endemic pestsand diseases
and market fluctuations have hit the producers so
severely that most of them end up deep in debt.
Epidemicsof whitefly and bollworms, bes desfrequent
and severe droughts, had forced severa farmersto
commitsuicide. Individual casesof suicideby cotton
farmersaredtill frequently inthennews.

Inthefaceof progressively acquired resi stanceof the
bollworms, especially Helicover pa spp., and of the
recent seeming invincibility of pink boll worms
(Pectinophora gossyipiella), pests seemed to have
won the war against the most toxic and recently
released insecticides, thereby inflicting heavy losses
onthecotton growers. In addition, regular substantial
damageby avariety of sucking pestshad driventhe
farmerstointermittent chemical sprayings.

Bt Cotton

Thedesperate situation faced by many cottonfarmers
(suicides among cotton farmers have become a
commonplace occurrence) has led to a search for
solutions. Research in biotechnology hasledtothe
development of genetically modified cropslike Bt
cotton, with a gene from Bacillus thuringiensis
transferred to selected host cotton hybrids. A few Bt
hybridshavebeenreleasedin Indiaaswell. The seed
companies claim that the Bt hybrids have inbuilt
resistanceto the bollworms. Itisalso reported that
thetoxin produced inthetransgenic hybrid plantis
effectiveagaingt all the 3 speciesof the bollworms,
viz., spotted bollworms, American bollworm
(Helicoverpa spp.), and pink bollworm
(Pectinophora gossypiella).

The Ministry of Environment and Forests,
Government of India, constituted a ‘ Genetic
Engineering Approval Committee’, which accorded
approva in March 2002 to commercia cultivation of
three Bt.cotton hybrids, viz., MECH-162, MECH-
12 and MECH-184, for a period of 3 years from
April 2002 to March 2005. Monsanto (Mahyco-
Monsanto Biotech Ltd) developed these cotton
hybridsby inserting genesresponsblefor production
of delta-endotoxin from a soil bacterium, Bacillus
thuringiensis. This had earlier been released for
commercial cultivationin 1996 as ‘Bollgard’ inthe
USand'Ingard inAustralia.

Perhaps no other crop has garnered as much
controversy inthehistory of Indian agricultureashas
Bt cotton, both beforeaswel| asafter itsintroduction.



Not only in India but al over the world, these
genetically atered crops (GACs) are subjects of
controversy.

Therearetrillionsof dollarsinvolvedinthe promotion
of geneticaly altered crops, and the seed companies
have launched an aggressive marketing blitz to
promote these crops. On the one hand, we have a
situation where cotton farmersareindeed in adire
Situation, and thereisacrying need for asolution. On
theother hand, thereareavariety of dangers. First,
as mentioned earlier, there are fears about genetic
engineering and the possiblecreation of lifeformsthat
prove harmful to human beingsand theenvironment.

Was Bollgard cotton a boon to the small farmer?

Theimplicationsintermsof lossof biodiversity are
also frightening. Second, thereisagenuine danger
that cultivation of such cropswould reducefarmers
a largeto* eterna-dependents’ onthe companiesfor
ther critica inputs.

The marketing blitz of the seed companies has
convinced many farmersto switch over to Bt cotton.
Thisblitz has been accompanied by research from
thecompanies, clamingto‘prove theadvantagesof
Bt cotton over other varieties. What farmers most
requireat thispoint of timeisadispassonateanayss
of thebenefitsand cogtsof cultivating Bt cotton. Hence
thisstudy.

An overwhelming number of small farmers reported severe losses by farming
Bt cotton. Small farmers under rainfed conditionsin 2004 - 05
earned five times more from Non-Bt cotton than Bollgard



2. Cotton trends in Andhra Pradesh

otton Area, Production and
Productivity in Andhra
Pradesh

Cotton, despite its shockingly

unpredictable performance as a crop and the
consequent farmers’ suicides, isscaling up areaand
production according totheofficid statisticspresented
inTablel.
All categoriesof farmersthroughout AndhraPradesh
have cometo look upon cotton asapanaceafor their
economic and socia problems. Theareaunder this
crop hasincreased from 10.45 lakh ha. in 1999-2001
to 11.41 lakh ha. in 2004-2005.

Some of the specific features of cotton
cultivation in Andhra Pradesh areasfollows:
() Theareaunder irrigated cotton hasbeenincreasing

from year to year and by 2001-02 it reached 2.37
lakh ha. from 1.70 lakh ha. in 1997-98, a
phenomenal increase of 67000 ha(nearly 40%)
However this increase in area is only under
irrigated Stuations.

(i) Around 100 hybridsof cotton arebeing cultivated
inthestudy area.

(iii) Except for asmall areameasuring afew acresin
Adilabad where local varieties and few non-
hybrids continueto begrown, inall other areas
covered by the study, only hybrid cottons are
being cultivated.

(iv) Theclaim of anticipated higher incomehasbeen
so intensely propagated that many small and
marginal farmers have been tempted to raise
cottononall typesof soils.

Table 1: Cotton acerage in the selected districts for the study

Areain Lakh. of Ha.

Total productionin lakhsof
bales of 170 kg each

S. Vs
No’
AP  India
1 Acreageforthe 10.54 89.14
period of 5years
ending with 2001
2 2001-2002 11.08 913
3 2002-2003 803 76.7
4 2003-2004 837 764
5 2004-2005 11.41 N.A
(estimated)

(Source: Dept of Agriculture, GOAP)

A.P as A.Pas
percentage AP India  percentage
of All-India of All-India
11.82 1592 116.84 13.6
12.9 16.60 100 16.6
10.47 10.86 87.2 12.5
10.95 18.89 137.9 13.7
N.A 27.3 N.A N.A

CMK‘



3. Background

arangal District in Andhra Pradesh
W attracted the attention of theworld afew
yearsago, when morethan 200 cotton
farmers, caught intheviciouscycle of
pests, pesticides and debt, found no way out and
committed suicide. Therefore, thedistrict naturally
becamean areaof interest for governmenta and non-
government organisations. For an agro-industry like
Mahyco-Monsanto Biotech Ltd., thiswasagodsent
opportunity to promotetheir GE technology. In Kharif
2002 they released two Bt cotton hybrids, viz.,
MECH-12 Bt, and MECH-162 Bt, in Warangal
district and to alesser extent in adjoining districts.

Itisinthiscontext that the AndhraPradesh Codition
in Defence of Diversity (APCIDD) and the Deccan
Development Society decidedtoinitiateasystematic
Sudy inorder tounderstand thefactsinthefield clearly
and make them available for a transparent public
debate. (The AndhraPradesh Codlitionin Defence
of Diversity isacoalition of over 140 civil society
groups in the state of Andhra Pradesh.) Two

agriculturd scientigts, Dr Abdul Qayum, formerly Joint
Director of Agriculture, AndhraPradesh, and Kiran
Sakkhari, who had worked with ICRISAT for three
years, led the scientific study. The study was made
possible through the strong support provided by
APCIDD’sWaranga chapter and MARI (Modern
Architects for Rural India), a leading NGO in
Warangal.

Thethree season-long studiesconducted from kharif
2002- to kharif 2004 involved al the stakeholders
inthedistrict—farmerswho cultivated Bt and non-Bt
hybrids, scientistsassociated with cotton, officialsof
the State agricultura department and the agricultural
market committee, and the manager of a ginning
factory.

The research in 2002-2003 was confined only to
Warangal District. But it was enlarged during the
Kharif 2003 season to include three cotton-growing
digrictsin AndhraPradesh, viz., Warangd, Adilabad
and Kurnool, covering 27 villageswithasamplesize
of 164 farmers. Theseason-long study systematically

2001 - 02
S. Geographical Cultivated Cotton area Digtrict %
no. District area area area state area
(Lakh ha) (Lakh ha) (Lakh ha) under cotton (as
per 2001-02 ar ea)
1 Warangd 12.8 491 18 16.2
2 Adilabad 16.2 5.27 1.75 15.8
3 Nalgonda 14.2 4.9 1.13 10.2



collected field data from farmers using structured
interview scheduleswhich recorded each and every
farmer’sincomeand expenditure patternswithregard
to cultivation of cotton, both Bt and non-Bt. Thiswas
doneat fortnightly intervalsright from sowing of the
cotton croptill it was harvested. The datacollection
was helped by 11 NGOsworkinginthesedistricts.

Encouraged by the responseto the studies donein
thefirst two years, theresearch wascontinuedinthe
third year (2004) as well, with the same broad
objectivesand methodol ogy asfollowedintheearlier
years, though certain changes did take place, based
ontheexperienceof APCIDD and DDSand certain
other factors (e.g., along with Monsanto Bt cotton
aready inthefield, Rasi Bt cotton hybridswerea so
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released in Andhra Pradesh in 2004-05. Most
importantly, over theyearstheresearch focused more
and moreon thestuation of small farmersespecialy
under rainfed situations. The study also decided, in
spite of theintroduction of the Bt hybridsintroduced
by other companieslikeRAS! in AP, to concentrate
only on anaysing the performanceof the Mahyco-
Monsanto Bt cotton vis-a-visthe promises made by
the company.

Thisreport isaconsolidated and condensed account
of the research done over these three years, and
providesan objectiveanaysisof the performance of
the Bt cotton in the study areas. For detailson each
year’sstudies, seethe separatereports.
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4. Objectives & Methodology

bjectives of the study

O

() Toascertain whether genetically engineered Bt cotton fulfilled thefollowing promisesof the

seed producing compani esand expectations of stakeholders: (a) Bt cotton successfully resiststhe
infestation of theboll wormsand thereby increaseyieldssubstantialy, (b) Bt hybridscan reducetheneed for
application of pesticidesand hel psin reducing the overall cost of cotton cultivation and increasing the profit.
(i) tofind out how the MECH Bt hybridswere performing visavisNon Bt hybrids under stresssituations

especidly under rainfed conditions

(iii) To study the emerging problemsand constraints (if any) in cultivating Bt cotton hybridsat various stages
(iv) Toidentify thefutureissuesand problemsin the context of socio-economic background of thefarmersand

their experiences.

(V) Tokeepasharp focusonthe experiencesof small farmersunder rainfed conditions.

Methodology

The methodology over thethreeyears of the study
wasbroadly thesame, but thereweresomevariaions,
particularly inthe study areasand thefarmerssdected
for thestudy. Thevariationsweredueto modifications
made on the basis of experience, and to focus the
study more specifically onthe experiences of small
farmers. For thisreason, the salient features of the
methodol ogy for each of thethree yearsof the study
aregiven separately below.

Year 2002-03

1. Intheyear 2002-03, aseason-long research was
initiated intwo villages of Warangal district, where
22 farmershad planted Bt. Two farmerswere selected
randomly fromeachvillage, and throughout theseason
these farmers were interviewed every month.
Simultaneously, their experiences about the
performance of the crop were captured on video by

the Community MediaTrust of Pastapur village. The
video documentation started in the month of August
2002 and continued till the end of the crop season,
i.e., till April 2003.

Community researchers in action
Farmer - filmmakers of the DDS Community
Media Trust filming interviews with the farmers



2. A mid-season exploratory study involving 21
farmersspread across 11 villagesinthedistrict was
conducted (in November 2002) to assess the
performanceof thecrop acrossthedidrict. Thevillages
represented avariety of ecosystemsin thedistrict.
Thestudy teamvisited thefieldsand interviewed the
farmersindividually and in groups. Whilethese 21
farmersremained primary respondents, focusgroup
discussionswereaso heldintheir villagesontheir
experienceswith Bt cotton cultivation. Ineach of these
focus groups there were approximately 15-20
farmers. Thusthetotal number of farmerswho were
consulted ontheissue of Bt through the exploratory
study during mid-season wasmorethan 200.

3. Themid season study team had discussionswith
different sakeholdersinthedidrictinvolvingfarmers,
scientistsof Regional Agricultural Research Station,
the market committee secretary, and the manager of
aginning mill, onthe performanceof thecroptill mid-
November 2002. In April 2003, at the end of the
Cropping season, an extensive survey was conducted
by randomly selecting 225 farmers out of around
1200 farmerswho had taken up the cultivation of Bt
cotton in Warangal district. They congtituted about
20 per cent of al Bt farmersinthedistrict.

v

Of the 225 farmers surveyed, 86 farmers (38.2 per
cent), had land holdingsup to 5 acres, 84 (37.4 per
cent) had 5-10 acres, and theremaining 55 (24.4 per
cent) had morethan 10 acres of land.

Year 2003-04

In 2003-04, the study included two new districts

(Adilabad and Kurnool) where Bt cotton was

introduced, asasothedigtrictinthefirst year’sstudy,

Warangd. Asinthefirg year, thestudy wasstructured

in3tiers:

a. A season-long video documentation of crop stand
and farmers observations at regular monthly
intervasinthree selected villages.

b. Fortnightly recording of dataonfield operations,
useof fertilisersand pesticides, statusof cropand
pest damage, in 164 farmers fields from 28
villagesinthethreedigtrictsduring thewholecrop
season (from July 2003 to March 2004).
Farmers reactionswere aso recorded, usinga
guestionnaire. Of thefarmerssurveyed, 65 (39.6
per cent) weresmall farmers, owning lessthan 2
ha of land, 68 (41.4 per cent) were medium
farmers, with land holdings of between 2 and 4
ha, and the remaining 31 farmers (9.0 per cent)
werelargefarmers, with land holdings of more
than4 ha

Grossroots researchers were the backbone of the study
Regular fortnightly sessions were held with the community level
researchers / data collectors



¢) Thestudy team of scientistsregularly visited the
fildsof the above sdlected farmersaongsidethe
fields of other farmers duly verifying the data
collected by investigators (vide paraa& b above)
and or noting some specific observationsrelaing
to Bt and Non-Bt cotton hybrids.

Thereport for the year rel aeased on 30" April 2004

hasagist of observations.

Year 2004-05

Themethodology in thisyear wasbased onthesame
principlesasin 2003-04, with afew refinements. The
study covered thedigtrictsof Warangal, Adilabad and
Nalgonda (instead of Kurnool). New areas were
included from Adilabad and Nalgondadistricts,. a
new hybrid, RCH Bt 2, of Rasi Co. hasalso been
included in theprogrammeof sudy for thesmple
reason that it has been commercially released
for cultivation during the year. The selection of
thedigrictswasdonein consultationwiththemembers
of APCIDD. Thefocusof the study hasnevertheless
remained onthe Mahyco-Monsanto Bt hybrids, since
they were the Bt cotton seeds under study for the
first two seasonsand occupied morethan 55% of the
total Bt salesin AndhraPradesh. Thevillageswhere

Bt cotton seed had been di stributed during thisseason
were selected for study at random. 220 farmersfrom
28 villageswere covered in the study. Effortswere
madeto salect farmerswho had sown both Bt.hybrids
and other conventiona hybrids. Thisensured that the
study captured economicsfrom both Bt and Non-Bt
hybridsfor the samefarmersaswell aspreferentia
operationsdonefor Bt crop, if any by thefarmer.

The same three-tier approach as in 2003-04 was
taken, with fortnightly recording of deta, monthly vists
by teams of scientists, and a season-long video
recording of farmers' reactions.

Using the same categorization of farmersasin the
previousyear, 121 (55 per cent) small farmers, 81
(36.8 per cent) medium farmers, and 18 (8.2 per cent)
largefarmerswere sdected for the study. The number
of largefarmers (asper thisclassfication) wasvery
small and were poorly represented in the sample,
hencetheir resultshave not been presented separately.
Thefarmerswerefrom areaswith rainfall varying
between 650 mm and 1000 mm per annum. Both
red and black soil areaswereincludedinthesample
selected. Smilarly irrigated and rainfed cotton areas
werea so represented in the sample.

Thefarmersinthesamplefall into thefollowing categories:

Table 2 Sampled farmers under irrigation & rainfed conditions

Sno Class/ Category of farmer
1 Irrigated cotton
2 Rainfed cotton

Total

Farmersgrowing MECH Bt hybids

Farmersgrowing RCH-2 Bt
Total

No. of farmers

Growing Bt Growing Non-Bt
154 133
66 87
220 220
106
114
220



5. Seasons and crop coverage

ear 2002-03
Y Kharif 2002 was a season of extremely

erraticrainfall marked by long dry spells

and high day temperatures. Asagainst the
normal practiceof sowingin the second week of June,
the sowingswere delayed and staggered and were
taken up from mid-Juneto late July, in some places
extending even up to the first week of August.
Farmers were worried over inadequate rains and
consequent had delayed sowing. Duetothe severe
pest outbreak witnessed during the preceding cotton
season (Kharif 2001), many of the cotton farmers
individually reduced their areaof cultivationinthe
Kharif season 2002 by about 25 per cent. Thiswas
confirmed by the Joint Director of Agriculture,
Warangd, who said that coverage under cottonduring
Kharif 2002 was only 1.07 lakh ha as against the
normal area of 1.30 lakh ha and the highest being
about 1.72 1akh hareported in Kharif 2001.

Year 2003-04

Theyear 2003-2004 wasafairly good year in respect
of total rainfall when compared with theyear 2002-
2003, whentherainfall deficit was 37 per cent, 25.3
per cent and 25.7 per cent respectively inthethree
districts of Warangal, Adilabad and Kurnool. The
timely monsoon rains in 2003-2004 favoured
comparatively larger coverage under cotton.

Anareaof 11.41 lakh ha. is reported to have been
brought under cotton during theyear 2004-05inA.P.
asagainst 8.37 lakh hasown during the preceding
year. Thereweretwo major dry spells, first during
early post-seeding period and the second during
August-September. Theoverdl deficit rainfal varied
from 30 per cent to 45 per cent inthethree selected
districtsof Warangal, Adilabad and Nalgonda. This
deficit rainfal and long dry spellshad adverse effect
on the growth and yield of thecrop.



6. Results

hebasic objective of thisstudy hasbeen  oneof these claimshave been very economical with

T to assess the performance of Mahyco-  truth. Let usbeginwith acomparative performance
Mosanto Bt cotton vis-avistheclaims  of Mahyco-Monsanto Bt hybrids vis avis non Bt
made on its behalf such asthereduced  hybridspopular among farmersintheregion.

application of pesticidesand promiseof higher prices A cursory look at the above two tables (3 &4)
inthemarket. Theresultsfromthethreeyear siudy  confirms the dismal performance of the Mahyco-
haveprovided conclusivedatatosay that ddmostevery v onsanto bt hybridsvis-a-visNon Bt hybrids.

Table 3: Year-wise performance of Mahyco-Monsanto Bt hybrids|MECH Bt] and Non-Bt hybrids since
2002-03 to 2004-05

2002-03 2003-04 2004-05

Economicsof cultivation of Bt and Non Bt cropsand the % of expenditure
tothetotal cost of cultivation

Description MECH Non Gain MECH Non Gain MECH Non Gain

(Costs / acre) Bt Bt with Bt Bt with Bt Bt with
BT BT BT

Seed cost 1600 450 -1150 1469 445 -1024 1602 505 -1097

(Rs/acre) (15%) (5%) (12%) (4%) (13%) (5%)

Pest

management 2009 2971 62 2287 2608 321 2510 2717 207

cost (Rs/acre) (27%) (31%) (19%) (23%) (21%) (26%)

total costs of 10655 9653 -1002 12030 11127 -903 12081 10298 -1783

cultivation

(Rs/acre)

Net returns -1295 5368 -6663 7650 8401 -751 -252 597 -849

(Rs/acre)

Yield (kg/acre) 450 690 -240 827 800 27 669 635 34

Figures in par nthesis denote percentage to the total cost of cultivation
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Table 4: Three-year averages of Mahyco-Monsanto hybrids and Non-Bt hybrids

Description

(Costs / acre) MECH Bt
Seed cost (R</acre) 1557 (13.4%)
Pest management cost 2571 (22%)
(Rs/acre)

total costsof cultivation 11594
(Rs/acre)

Net returns (Rs/acre) 2032
Yield (kg/acre) 649

Theyear of theintroduction of Mahyco-Monsanto
Bt hybrids (2002-03), was a year of disaster, with
poor rainsand prolonged drought spells subjecting
all cropsto moisture stress situation. Compared to
the Non-Bt hybrids, Mahyco-Monsanto hybrids
performed very poorly under similar situations.
Farmerswho opted for Monasnto hybridsincurred
huge losses upto 600%. Even the pesticide
consumption was not significantly reduced with
Mahyco-Monsanto hybrids. Thedifferencewasonly
7% between non Bt and Bt farmers. Intermsof costs
of cultivation, thisaccounted only for ameady 2% of
theoveral costs.

In the second year, i.e., in 2003-04, the weather
cooperated with farmersoffering timely and adequate
rainfall. Unusually the price of the cotton also was
very good making the cotton farmers a happy lot.
Even under these compl etely favourable situations,
the pesticide consumption on Mahyco-Monsanto
cotton wasnot reduced significantly. Intermsof net
returnsnon-Bt farmersearned 9% morethan thefrom
Mahyco-Monsanto Bt farmers.

Thethirdyear of cultivationi.e.,, in 2004-05, witnessed
a36% increaseinthecotton areacultivation. Though
the weather was favourale in the early season, the
crop suffered aprolonged dry spell in between August
and October, affecting the performance of thecrop
intermsof yield. Besidesthe weather aberrations,
lower market pricefor seed cotton drastically reduced
the net returnsfrom the cotton crop. The Mahyco-

A three year average

Non Bt Gain with Bt
466 (4.5%) -1090 [- 234%]
2766 (27%) 195 [+ 7%]

10336 -1259 [- 12%]
4787 -2755 [- 57%]
708 -59 [- 8.3]

Monsanto Bt hybridsrecorded anet | oss, while non-
Bt hybridssaved farmersintermsof net gains.

Another common trend observed during thethreeyear
period of the study waswith the cost of cultivation.
Mahyco-Monsanto Bt hybrids continuously
incurred higher costs of cultivation. Having spent
amost 3timesmoreonthe seed, farmersweregiving
more attention for the Bt crop, giving it preferential
irrigations, morefertilizersandtimely operations. Even
after taking so much of care, Bollgard failed farmers
over all thethreeyears.

We present bel ow the detailed year wise performance
of theMonsato hybridsin comparison with the Non-
Bt hybrids.

6.1 Year 2002-03

Fromthetable5, onecanvery easly infer that of the
total number of Bt farmerswho were sampled, 48%
suffered losses up to Rs5000 per acre, while22.6 %
suffered lossesabove Rs 5000 per acre. Onthe other
hand, only 16 % of thenon-Bt farmerssuffered losses
up to Rs5000 and only ameagre percentage (1.4%)
suffered losses more than Rs5000. Further, whilea
Szeable 31 % of thenon-Bt farmersgained anet profit
of more than Rs 10,000 per acre, only 5.8% of Bt
farmers could manageto gain morethan Rs 10,000
per acre.

6.1.1 Salient observations
Table 5 shows that, on an average, the cost of
cultivation of Bt crop was Rs 10,655 per acre,
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Table 5 : Economics of cultivation of Bt and Non-Bt cotton in 2002-03

No. Characterisic

Total cost of cultivation/acre

1 Cost of seed per acre

2 Expenditureon plant protection
per acre

3 Percentage of expenditure
on plant protection
tototal cost of cultivation

4 Averageyields per acre

5 Market priceper quintal
of seed cotton

6 Net returnsper acreat the
end of cropping season

7 Number of farmerswho
incurred losses
0 Rs> 10,000

[ Rs 7501-10,000
[J Rs 5001-7500
[J Rs< 5000

8 Number of farmerswho made profits

[J Upto Rs 5000

[J Rs 5001-7500
[ Rs 7501-10,000
0 Rs>10,000

whereasfor non-Bt it wasRs9563. It clearly reveds
that cultivation of Bt costed Rs. 1092 morethan that
of non-Bt cotton.

Farmers who cultivated Bt cotton spent a
staggeringl5 per cent of thetota cost of cultivation
on the seed as against 5 per cent in case of non-Bt
farmers], with the hope that it would reduce their
spending on the pesticide spraysand improvetheir
yieldssubstantially. Bt farmers had to pay Rs 1600
per acre towards the seed cost, whereas non-Bt
farmers spent Rs 450-500 per acre, which means
thefarmer had spent almost Rs. 1100 more just on
the seed cost, whichisout of reach of small or lower
middleclassof farmerswho had to resort to loans.

Comparativeresults

Bt Popular hybrids(Non Bt)
Rs 10,655 Rs 9563
Rs 1600 Rs 450-500
Rs 2909 Rs 2971
27% 31%
45q 6.9q
Rs 2080 Rs 2164
(-) Rs 1295 Rs 5368
160 (71%) 40 (18%)
3(1.3%) 1 (0.4%)
15 (6.7%) 2 (1%)
33 (14.6%) 0(-)
109 (48.4%) 37 (16.6%)
65 (29%) 185 (82 %)
39 (17.4%) 67 (29.7%)
4 (1.8%) 28 (12.4%)
9 (4%) 20 (8.9%)
13 (5.8%) 70 (31%)

On an average, the expenditure on plant protection
per acrewas Rs2909 on Bt whileit wasRs2971 for
non-Bt. Thisshowsonly amarginal decrease (Rs62
per acre) in the use of pesticideson Bt crop. Onan
average, aBt farmer had to spend 27 % of thetotal
cost of cultivation on plant protection, whereasanon-
Bt farmer spent a dlightly higher amount on plant
protection, i.e., 31% of thetotal cost of cultivation of
thecrop, whichinitsalf issubstantially lesser by Rs.
700/- than Bt.

The question is whether the increased costs of Bt
cultivation are compensated by the benefits of Bt
cotton. Intermsof find yields, theduration of Bt crop
inthefield wasless compared to non-Bt hybrids. Bt



cotton was completely harvested by January (seven
monthsafter itssowing), whilenon-Bt stayed onthe
field until March, giving it atwo-month advantage.
Thenumber of pickingswasthereforereducedin Bt
cotton, affecting itstotd yields. Onanaverage, anon-
Bt farmer reaped aharvest of 6.9 quintal s[690 kgs]
per acre, whereasaBt farmer had to be satisfied with
just 4.5 quintal [450 kgs] per acre, suffering anet 35
per cent decreaseintheyield per acre.

To sum up, in spite of spending more on seed, aBt
farmer had only amarginal reduction (4 per cent) in
pesticide costs, only to end up with acrippling 35
per cent lossinthefina yields.

6.1.2 Market price for seed cotton

In addition, Bt cotton fetched Rs 2080 per quintal
(even after mixing both Bt and non-Bt seed cottons
to offset therisk of lower pricefor the Bt seed cotton),
whereas pure non-Bt seed cotton fetched an amount
of Rs 2164 per g. Thefarmerssaid that therewasa
reduction of Rs200 to Rs 300 per quintal of Bt seed
cotton compared to non-Bt seed cotton inthe market.

Toaquestion during thestudy regarding whether there
wasany improvement intheyieldswith thecultivation
of Bt, 64.5 % of thefarmers categorically said that
therewas no yield improvement, while 2.2 % said
that theyield was sameasthat of other hybrids. Only
7.5 per cent of farmerssaid therewasanimprovement
in the yield. Interestingly, 25.8 % of the farmers
asserted that the yields had gone down with the
cultivation of Bt crop. This may be due to early
maturity of the crop compared to non-Bt hybrids. In
most cases, Bt had completed yielding by late
December or early January whereas non-Bt hybrids
continued to yield until March. Therefore, non-Bt
hybrids had a two month longer yielding period
compared to Bt.

When the net returnswere taken into consideration,
anon-Bt farmer obtained Rs 6663 more than the Bt
farmer per acre, afivetimeshigher net earning. The
study further revealed that 71 per cent of the Bt
farmers experienced |osses due to Bt. cultivation,
whereasonly 18 per cent of non-Bt farmersincurred
losses.
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6.1.3 Use of pesticides on Bt and non-Bt crops
With regard to the use of pesticideson Bt cotton, 66
per cent of the farmers opined that there was no
reductionintheoveral pesticide use onthe Bt crop
ascompared to non-Bt.

Datafrom 50 farmerswas analysed on the usage of
pesticideson Bt and non-Bt crops both for thefirst
90 days of the crop duration and after 90 days of
crop duration. Thiswasimportant to test theclaim of
Mahyco-Monsanto that the Bt effect lastson the crop
for 90 daysand after that period it wears off. Towhat
extent thiseffect workswas animportant determinant
inthestudy.

Thisdatacould not be collected for al thefarmers,
sincemany of thefarmerseither do not haverecorded
dataor could not specifically recall thetiming of the
pesticide sprays. But for at least fifty farmers, about
20 per cent of thesample s ze, thisdatawasavailable.
This data was separately analysed in order to
understand the pattern of pesticide consumptionin
two spdlls, i.e,, for thefirst 90 daysand after 90 days.

From the table 6 it is clear that there was no
difference in the usage of pesticides on both
sucking pests as well as on bollworms, either for
thefirst 90 daysor after 90 days. Look at thefigure
on the expenditure for bollworm control during
thefirst 90 days. The differenceisjust Rs.7 which
works out to barely 1.5% of the total pesticide
expenditure on bollwormcontrol. THE CONTROL
Of BOLLWORM DURING THE FIRST 90 DAYS
ISTHE RAISON D' TRE OF BT COTTON. This
figure shows that Mahyco-Monsanto bt hybrids
totally failed in thisaspect and therfore completely
belie the industry’s claim that Bt will reduce
bollworm attack in the first 90 days.

It was also evident from the table that usage of
pesticideswas more after 90 days of sowing of the
cotton crop, that too mostly for the control of
bollworms, both on Bt and non-Bt crops. Thisclearly
showsthat consumption of pesticideswasmoreon
bollworms after 90 days of the sowing of the crop.
Bt did not offer any protection for this
phenomenon. If it triesto do that it significantly



14

increases the chances of development of early
resistancein pests, thereby making Bt even more
ineffective.

6.2 Year 2003-04

Thoughit did not openly admit to thetotal failure of
itsMECH 162 in 2002, Mahyco-Monsanto brought
anew Bt hybridMECH Bt 12intothemarket in2003-
2004.

The 2003-2004 season-long study was conducted
in27 villagesacrossthreedigtrictsof AndhraPradesh,
eiciting datafrom 164 farmersat fortnightly intervas.
Thedatacollected fromthefarmersispresentedin
summary form in a table below, followed by a
discussion on specific aspects.

6.2.1 Seed cost

Bt cotton seed was sold in the open market for Rs
1600 per packet of seeds along with refuge seed,
whichissufficient for oneacre. Later, the Government
of AndhraPradesh had allowed the sale of these Bt
cotton hybrids through its outlets in the market
committees at a subsidized price of Rs 1200 per
packet. Some of the sampled farmers purchased the
seed inthese outlets, hencethe average cost of seed
for Bt reduced to Rs 1499, Rs 1487 and Rs 1368
for small, medium and large farmers respectively.
Therewasno reductioninthepriceof non-Bt hybrids
ascompared to the open market.

6.2.2 Plant protection costs for Bt and Non-Bt crops
InIndia, cotton crop consumesmorethan 50 per cent
of total pesticides consumed. In districts like
Warangd, wherethe cotton cropisextensively grown
inthesamefieldsyear after year, theaverage market
for pesticidesisworth more than Rs 80 crores (Rs
800 millions) per year. Though thevolumesof spray
came down with the advent of new proprietary
pesti cides such as Avaunt by Du Pont and Tracer by
DE-Nocil the actual costs on pesticides shot up.
Irrespectiveof Bt or non-Bt, al farmerssprayed these
high-cost pesticides on their crops for managing
American Bollworm.

6.2.3 Cost of bollworm management

Three speciesof bollwormsattack cotton at different
stages of crop growth and cause significant yield
reduction during severe outbreaks. They are spotted
bollworm, American bollworm, and pink bollworm.
Spotted bollworm attacks cotton plant in the early
stages between 20 to 45 days, American bollworm
attack startsfrom 50 daysand continuestill 140 days
of the crop growth followed by pink bollworm from
120daystill 200 days. American bollwormisthemgjor
pest on cotton in all the areas where the study had
been conducted.

The study revealed that large farmers had sprayed
more pesticides, followed by small and medium
categories, for both Bt and non-Bt crops. The
difference between the cost of bollworm management

Table 6: Use and cost of pesticides for the first 90 days and after 90 days of crop duration in 2002-03

S. Peston Cost of plant protection on Bt Cost of plant protection on Non-Bt

no which chemical First After Total First After Total
Spray was 90days 90days cost 90 days 90 days cost
taken up (Rs) (Rs) (Rs) (Rs)

1  Suckingpests 955 (30%) 86 (3%) 1041 (33%)  998(29%) 102 (3%) Rs 1100 (32%)
Bollworms 432 (13%) 1713 (54%) 2145(67%) 439 (13%) 1871 (55%) Rs 2310 (68%)
Total 1387 (43%) 1799 (57%) 3186 (100%) 1437 (42%) 1973 (58%) Rs 3410 (100%)



Table 7: Economics of Bt and Non-Bt cotton cultivation in 2003-04

S
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Small farmers
Parameter

Bt Non-Bt Gain
for

Non-Bt

Seed cost 1499 468 +1031
(Re/acre) (12%) (4%)

Cost of

bollworm 1452 1922  -470
management

(Rs/acre)

Cost of

sucking 693 546 +147
pest

management

(Rs/acre)

Total cost of

pest 2145 2468  -323
management  (17.5%) (21.4%)
(Rs/acre)

Tota cost of
cultivation 12253 11527 +726
(Rs/acre)

Yidd
(quintals/acre) 8.16 8.0 -0.16q

Net profits
(Rs/acre) 6880 7451 +571
B/C ratio 156 1.65 +0.09

Farming categories

Medium farmers

Bt Non-Bt Gain
for
Non-Bt

1487 452 +1035
(125%)  (4%)

1322 1730 -408

807 717 +90

2129 2447 -318
(18%) (22%)

11938 11031  +907

865 9.16 +0.51q

8698 11179 +2481

173 201 +0.28

15

Large farmers Average of all farmers
Bt Non-Bt Gain Bt Non-Bt Gain
for for
Non-Bt Non-Bt
1368 380 +988 1469 445 +1024
(11.6%) (3.6%) (12.2%) (4%)
2074 2565 -491 1516 1964 -448
893 828 465 778 670 +108
2967 3393 -426 2287 2608 -321
(25%) (32%) (19%) (23.4%)
11763 10497 +1266 12030 11127 +903

7.67

6967

159

60-167q 827q 80 -0.17q

4302 -2665 7650 8401 +751

141 -0.18 164 176 +0.12

* Note: Figuresin parentheses indicate the percentage to the total cost of cultivation
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Chart 1: Total spending on pesticides across farming categories in 2003-04
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in Bt and non-Bt cropswas Rs470, Rs408 and Rs
491 for smdl, medium and largefarmersrespectively.
A close look across the three farming categories
clearly showsthat the net difference in the cost of
Spraying pesticides between Bt and non-Bt cropswas
lessthan Rs500.

Very sgnificantly, for smdl farmers thisdifferencewas
just about Rs.300/acre, lessthan 13% of their total
pest management costs.

Itwasobserved that inthe early stagesof crop growth,
though the consumption was less on Bt crop for
managing bollworms, astheage of the crop advanced,
both Bt and non-Bt required the same number of
sprays.

6.2.4 Cost of management of sucking pests

Five different species of sucking pests attack the
cotton plant. They suck the sap from the plant and
reducethephysologicd activitiesof theplant, severdy
affecting yield. Thecommon sucking peststhat attack
cotton are jassids, aphids, white fly, mitesand red
cotton bugs

The study clearly indicates that Bt crop required a
greater number of spraysfor managing sucking pests
than the non-Bt crop. The difference was morefor
small farming category (Rs 145) followed by the
medium category (Rs90) and then largefarmers(Rs
65). Farmersacrossall thedistrictsopined that Btin

general was more attacked by sucking pests
compared to non-Bt crop.

6.2.5 Total cost of pest management in cotton
Generally bollworm and sucking pests cause major
economic damageto the cotton crop. Besidesthese
two groups, other diseases like wilt, bacterial |eaf
blight, leaf spot, etc. also require some fungicidal
sprays. Butinredity, farmersavoid fungicidal sprays
asthey fed that these problemswould not cause any
economic damage, and resort to spraying only when
itiswarranted.

Thetotal cost of pest management for non-Bt was
14 per cent (Rs 321) higher than Bt crop, whichis
marginal for a cotton farmer occupying asit does,
lessthan 3% of thetotal cost of cultivation..

The category-wisetotal spendingispresentedinthe
Chart 1.

Theabovechart clearly revealsthat thelargefarmers
had spent more.on plant protection, followed by small
and medium farmers. A closelook across categories
clearly showsthat the net differencein spraying costs
between Bt and non-Bt cotton waslessthan Rs450
for al categories, whichisnot even sufficient for one
spray, according to theexisting cost of pesticidesthat
are used for managing the bollworm. Thereduction
inthetotal spending onthe pesticideswasinfact less



than Rs 350 for the small and medium farming
categories.

Itisfurther observed that |arge farmershad spent 37
t0 39 per cent higher than their respective counterparts
under both Bt and non-Bt groups with no specia
advantage in yield. This may be attributed to
manageria lacunae. Inthemediumand small farmers
category, spraying is done by the family members
themselves and is therefore expected to be more
effident.

6.2.6 Total Cost of cultivation of both Bt and Non-Bt
crop

Thetota codt of cultivationwasarrived at by summing
up all the costspaid for seed, fertilizersand manures,
irrigation, plant protection, picking & transport of
seed cottonincuding thecontribution by family labour.
Theresultsclearly show that thetotd cost of cultivation
was 8% (Rs 903) more per acre for Bt cotton as
compared to non-Bt cotton.

Though Bt cotton wastouted with the claim that it
would reducethetota cost of cultivation by reducing
the number of sprays and thereby cost of pesticide
consumption, ittotaly failledinfulfilling thispromise.
It in fact increased the cost of cultivation for all
category of farmers.

From Table 7 it is very clear that across all the
categoriesof farmers, the cultivation cosiswerehigher
for Bt cotton compared to non-Bt cotton. The
differencesare Rs 726 for small farmers, Rs907 for
medium farmers, and Rs 1266 for large farmers. It
was observed that though therewas dlight reduction
inthe cost of cultivation, the high cost of Bt cotton
seed and higher dosage of fertilizers on Bt crop
resulted in higher cost of cultivation for Bt cotton.
Another possible reason for increased cost of
cultivationfor largefarmerswasthat they generally
employ labour for handling pesticidesand other crop
management operations with lesser efficiency as
compared to owner-workers.

6.2.7 Seed cotton yield

Cottonisahighly commerciaized crop, duetoitslint
valuein thetextileindustry. In India, besides seed
cotton, cottonseed oil and cakea so are of economic
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vaue. Normdly yid dsstartinthemonth of November
and continuetill March. Picking isdoneasand when
theloculesarefully open and thisprocessisstaggered
over aperiod of 3-4 months.

Theaverage seed cottonyieldin AndhraPradeshin
the year 2001-2002 was 8.85 (Season and Crop
report of Andhra Pradesh 2001-2002) quintal§ 885
kgs| per hectare. Theaverageyieldsfor Bt and non-
Bt cotton asreveded inthisstudy were 8.27quintals
[827 kgs] and 8.1 [810 kgy acre] respectively,
meaning that theaverageyidd per acrefrom Bt cotton
was just 17 kilos more than non-Bt hybrids under
extremely favourablewesther conditions.

The study reveded that theyield difference between
Bt and non-Bt cotton among the small and medium
categories was very low, but in the case of large
farmers Bt cotton recorded a higher yield of 7.67
quintals per acre as compared to the 6 quintals of
non-Bt cotton.

6.2.8 Net benefits

Thereturnsfrom cotton cultivation largely depend on
themarket priceof the seed cotton. During the period
of thispart of the study (rainy season of 2003-2004),
rains were timely and the overall performances of
cotton crop, not only in Andhra Pradesh but all over
India, werevery muchinfavour of farmers.

Despitethewide publicity givento Bt cotton hybrids
that they would reducethetotal cost of cultivation,
reduce the pesticide sprays, and thus improve the
yields, the net benefitismorefor the non-Bt farmer
than a Bt farmer. The Bt farmer earned a net
amount of Rs8401 per acre, whereasa Bt farmer
earned Rs 7650, i.e., the non-Bt farmer on an
average earned Rs 751 more than his
counterpart per acre of cotton cultivation (Refer
Table 7) .

6.3 Year 2004-05

Thedatacollected fromthe 220 farmersonfortnightly
basiswere collated and the economicsof cultivation
asshown in Table 8 have been arrived at. Some of
thesdient head wisedataislater presentedingraphica
form for easy understanding. Out of the total 220
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farmers, 106 farmers grew Monsanto hybrids
(MECH-12, MECH-162 and MECH-184) and the
remaining 114 farmersgrew Ras hybrid (RCH-2Bt).
All these farmers had aso grown non-Bt hybrids
(morethan 90 hybridswere grown by thefarmersin
thesampled areq). Thedetailsof cost of cultivation
arepresentedintable 8.

6.3.1 Cost of Seed

Cotton being ahigh-valuecommercid crop, farmers
purchase hybrid seed every year. The Bt cottonseed
was more than 300% costlier than non-Bt hybrids.
Each packet contains 450g of Bt hybrid cottonseed,
aongwitha120 g of refuge non Bt seed sufficient for
sowing inoneacreof land. Thestudy reveded that it
isevident that Bt farmers spent around Rs 1600 per
acre, whereas non-Bt farmers spent around Rs 500
per acre on seed (Refer Table 8).

6.3.2 Cost of pest management in Bt and Non-Bt
hybrids

Asinthepreviousyear, the study showed that inthis
year aswdll, irrespectiveof Bt or non-Bt, al farmers
sprayed high cost pesticideslike Avaunt and Tracer
ontheir cropsfor managing American bollworm.
During thisyear, moderateinfestation by American
bollworm was observed compared to the preceding
years. The meteorological data shows that the
minimum temperatures fell below 16°C from the
second fortnight of November 2004 and the trend
continuedtill early January 2005. Generaly American

il

bollworm activity reduces under such low
temperatures. Further, during thedry spell of August
and September, the maximum temperatures were
between 36°C and 38°C and this al'so might have
affected the hatching rate of the eggs of heliothis
(American bollworm). However, higher pink
bollworm infestation was noticed during this crop
season, damaging the quality aswell astheyield of
cottoninthelast lap of the season in both the groups
of hybridsunder study.

Asthe 2004-2005 study homed inon capturing the
impact of growing Monsanto’s Bt hybrids on the
overdl economicsof small and mediumfarmers, the
data is presented for both categories. Under each
category, the results of all farmers in respective
categories(small & medium) arecompared with:

a) theresultsof the total farmerswho had grown
Monsanto hybridsin that category, and
b) withfarmerswho had grown both Monsanto Bt
and Non-Bt hybridsunder rainfed conditions
The study areafallsunder the Telanganaregion of
Andhra Pradesh, where mgjority of the cotton is
grown under rainfed situations. The overall
performanceof rainfed farmersvis-a-visall farmers
with Monsanto hybridsiscomparedinthefollowing
charts.

From the chart 2 it is evident that, Non Bt hybrids
required lesser amount for spraying compared to
Monsanto Bt hybrids. For dl small farmerstherewas

Cash geipt showing higher price of Bt cottc')n - Proof of genuineness
Though the farmers' agitation was made out as a consequence of using spurious seeds,
farmers had used authentic seeds and had their proof



Seeds of Violence

MoglicherlaVillagein MoglicherlaMandal of Waranga
wassuddenly inthenewsin early 2005. Angered by the
total failure of Bollgard cotton in hundreds of acresin
their village, thefarmersfromMoglicherlahd d theMahyco
Monsanto representative hostagein their village. Hehad
to berescued by the policeand escorted out of thevillage.

Thenext day thevillagerswent to Warangd City andina
spontaneous, violent protest, destroyed seed depotsand
set someonfire. They hadlost all hopesin the seeds,
seed ded ersand the government apparatus. They called
upon the insurgent Peoples War Group to come and rescue them from a situation where the
government inleaguewith themultinationa seed corporationswassubverting theevidenceregarding
thecrop failureand wasturning ablind eyeto theruination of the Bt farmersintheir village.

Themedia, asusud, said it wasacaseof spuriousseedswhilein actudity, thefarmersof Moglicherla
had bought authentic cartons of seedsfrom authorised dealers of Mahyco-M onsanto and were
producing proper recel ptsfor their purchase. Once again, the corporate power had succeededin
overturning ahuman misery.

Listentothefarmersof Moglicherla. How agenuine grievance, uncared for, turnsinto violence.

Atchula Tirupati says...

Thisispachi mosam [ Abject injustice] . Donein broad daylight. Thieves come in the night,
but these corporate robbers have robbed us in daylight. Right in front of our eyes, they
have snatched away Rs.1600 from our pockets. 450 gms. 1600 rupees.

In some of our houses, our wives are not giving us food. Because all this pettanam
[extravagance] is by men. Men are profligate [in bringing Bt] and women work 24

hours. Ultimately there is no boll in the field, no cotton in hand. What to do?

If we had grown groundnut, turmeric or any other cotton, we would have earned more
than 50,000 rupees. Brahma, Sgma, Tulsi, whatever cotton, we would have got 30 quintals
[3000 kgs| yield. With this Bt there was no question of any yield. The bolls emerged just so
small[ shows his fingers] and dried up with the plant. The very first bolls have given us 4-
5 handbags of cotton. That is all.we got.

One or two bolls only. They [ Mahyco-Monsanto] people checked all these [swings his
hands around to show a vast area] fields. Then they [ Mahyco-Monsanto representtive]
came from Hyderabad in a Sumo [a local model of jeep] and inspected these fields. We
asked them* what isthe matter sir” and made him stay in the village until 8-9 in the night.
“ Give usin writing that you will come back on a certain day” we said and contributed ten
rupees each and bought a stamp paper. He said “ | amnot allowed to sign” . We asked him,

...continuedinpage 19
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“why areyou saying so?” Hesaid, “ you can keep me here as many days as you want. If you
want, | will leave my vehicle here” . We said “ we have nothing to do with your vehicle. Just
sign on this paper.” “1f | sign, | will not be alive” , he said. Then we let him go. Then came
the Geesukonda yessaiah [Sl, sub inspector of police]

Sarpanch Venkam Naidu says...

My farmers said S came. It was not the 9. It was the Circle Inspector who came. How
many days will they escort the seed merchants, how long will they abandon farmers, we
will also see. Why are they supporting businessmen? Why not farmers? We know those
businessmen. They were walking the streets once. Now they are millionaires. Where did
they get their money. By robbing farmers, isit not?

“ Look at these bills. We also have the original seed cans. Look, thisis the seed can.”

W\e bought pesticides for rs.610 yesterday. We have been spraying constantly. We have to
irrigate this for another month or more.

Golla Sailu says...

We are seeing for so many years. No seed dealer, no businessman committed suicide. It is
only the farmers [who committed suicide]. Hundreds every year. Which government has
taken steps to save farmers fromthis? Thisyear 500 farmers planted this [Bt] here. Noone
had a good crop. All of usare holding our headsin our hand. All of usarein great fear. We
have borrowed at hugeinterest rates. 36%, 48% and bought powerful pesticideslike Avaunt,
Tracer. That too in black market. At Rs.1000 per tin. On this field we have spent upto
Rs.10,000 per acre. We cant even recover Rs.2000.

Sankatala Parmeshwar says...

W\e have worked so hard on this crop. Spending on everything. Weeding, Pesticides, some
of usdon’t have bullocks. Hiring all of them. Therefore we went to the seed dealers, brought
them here, showed our fields. Then they said, we will send a team with the Monsanto
company people. The team came, we walked around with them. They said they will inform
their superiors. We held them back till the night. We could have beaten him up. But why
would we? We have borrowed and invested. Can they at least return our investments?

...asnarrated toour camerateam

Post Script :

In at least 25,000 acres, farmers used Mahyco’'s Bollgard seeds At many places crops were
damaged even at flowering stage. Compared to other cotton varieties Bt yields are hopel ess.
Realising that they were cheated again by seed companies, farmerstoday. destroyed seed shops
in Warangal and burnt their hoardings. Therewasabig tussle between farmersand the police.
Though the governments changed farmers conditionshave not, farmersalleged. At least Naxals
[insurgent groups] must help us, demanded farmers. In Warangal District farmershavelost over
tenmillion rupees. That Mahyco seedshavetotaly failediscompletely true.

MAA TV NEWS, October 15, 2004
MaaTV isaregional Telugu TV newschannel
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Table 8: Economics of Bt and Non-Bt cotton cultivation in 2004-05
MECh Bt 12, 162, 184 & al Non Bt hybrids ( All costsin Ry acre and Yieldsin Kgs/ acre)

All small farmers Irrigated small farmers Rainfed small farmers
MECH Bt NON-BT MECH Bt NON-BT MECH Bt NON-BT

Check NBt no n=56 n=121 n=28 n=67 n=28 n=54
underirr & rf

Seed 1603 510 1607 515 1600 504
Fertilisers 2166 1956 2672 2152 1659 1713
Pl protection 2702 2697 2905 2913 2498 2429
Total costs 12079 10136 13819 11002 10339 9061
Yidd 650 644 765 612 534 683
Grossreturns 11116 11103 12612 10116 9620 12327
Net returns -963 967 -1207 -886 -719 3267

All medium farmers Irrigated medium farmers Rainfed medium farmers
MECH Bt NON-BT MECH Bt NON-BT MECH Bt NON-BT

n=43 n=81 n=35 n=57 n=8 n=24
Seed 1603 498 1603 504 1600 483
Fertilisers 2317 2087 2483 2308 1594 1561
Pl protection 2388 2690 2404 2884 2319 2231
Total costs 12342 10469 12824 11328 10233 8430
Yidd 706 640 762 665 464 579
Grossreturns 12864 10823 13934 11101 8181 10163
Net returns 523 353 111 -227 -2051 1733
Total farmers

All farmers All irrigated farmers All rainfed farmers

MECH Bt NON-BT MECH Bt NON-BT MECH Bl NON-BT

n=106 n=220 n=66 n=133 n=40 n=87
Seed 1602 505 1605 510 1599 498
Fertilisers 2201 2028 2551 2258 1623 1677
Pl protection 2510 2717 2562 2973 2425 2325
Total costs 12081 10298 13192 11263 10247 8822
Yidd 669 635 768 639 506 629
Grossreturns 11828 10894 13487 10644 9092 11277

Net returns -252 597 295 -619 -1155 2455
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Chart 2: Cost of pest management for small farmers in 2004 - 05

Pest managmenet costs of small farmers Bt NBt
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All small (121) Rainfed small (54)
Hybrid

negligibledifferenceinthepest management, infactit  This completely belies the argument of the
waslessfor Non-Bt hybrids, whereasunder rainfed  industry that Bt hybrids reduces the spraying
situations, Monsanto hybridsrequired Rs69/- more  cost. (Refer Table 8)

than theNon-Bt hybrids.

Seed of Death

Hachyawasabeautiful woman from Dasharathpaly Tandaof Narsampet Mandd, at the primeof her
life. With two young children and adrunken husband, life was becoming miserablefor Hachya. In
order to escape from her life of poverty, Hachyawas|ooking for an escape route. The Bollgard
cotton which entered her district with atremendous hype was the escape route she chose. Keeping
her trust in Bt cotton, Hachyatook atwo acre farm on lease and planted Bollgard cotton from
Mahyco-Monsanto. She did not know that she was planting the seeds of her death.

“From this field, straight all
through thisistwo acres. It rained
then. Just the first sprinkle.
Ordinary rain. They got the land
ploughed and sowed seeds. Then
the sun shone fiercely. No plant
germinated. They wanted to
irrigate, but had no water. “ What
shall I do now? | have spent
Rs.3200 [on seeds] and Rs.200
Her dead body [travel]. | have no more money | eft.
| have been a farm labourer and
lived on it. | have two small children. My husband is a drunkard. Vagabond. What shall | do
now?” she said and around 5-30 p.m. drank pesticide at home.
“We were all panicky. We took her to Narsampeta. By the time we reached [the hospital] she
was dead.” *“ That was Bt.”

Narrated by : Eerya, Dasarathpally Tanda



In the medium-farming category (chart 3), the pest
management costswere high for Non-Bt hybridsby
Rs302/- compared to Monsanto Bt Whereas under
rainfed conditions, Monsanto hybrids consumed Rs
88/- morethan their corresponding Non-Bt hybrids.
Charts 3 & 4 unfold avery interesting outcome of
thiswhole argument of opting for Bt cotton. Asper
industry claims, by growing Bt cotton, farmerscould
reducethe usage of pesticides, thereby reducing the
cost of cultivation. But the season-long study
unequivocally reved sthat thereductioninthepesticide

23

usage did not compensate even for the extraamount
charged for the Bt cottonseed. Interestingly the
reduction is not at all visible with Monsanto
hybrids, especially under rainfed conditions,
which account for morethan 50 % of thetotal
cotton area in the Telangana region. Even after
spending Rs 1100 more for the Bt Seed, the actual
cost incurred on plant protectionisnot coming down
but rising. The actual loss for growing Monsanto
hybrids was found to be Rs 1100 plus the extra
amount spent on pesticidesvis-a-visnon-Bt hybrids.

Chart 3: Cost of pest management for medium farmers

Pest management costs of medium farmers Bt NBt
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Chart 4: Cost of cultivation for small farmers in 2004-05

Cost of cultivation for small farmers
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6.3.3 Cost of sucking pest management

Inthesmall farmer category —M onsanto Bt hybrids
involved more expenditurefor managing the sucking
pestscompared to non-Bt hybrids. Thisconcurswith
theresultsof thefirst two yearsof the study, saying
that sucking pest damageismoreon Bt hybridsthan
onnon-Bt hybrids.

Theincreasein pesticide consumption for managing
sucking pests was more by Rs 92 and Rs 81
respectively in the order of small farmers with
Monsanto hybrids, and small farmerswith Monsanto
hybridsunder rainfed conditions.

Asfor mediumfarmers, asmilar trend wasobserved.
Medium farmerswith Monsanto hybrids, and medium
farmers with Monsanto hybrids under rainfed
conditions—experienced higher costs on Bt as
compared to non-Bt by an averageamount of Rs131,
and Rs68 respectively.

Aphids were aplenty on Bt cotton

Though incidence of Heliothis was a shade less than before, its
place was taken up by other sucking pests like aphids

6.3.4 Cost of bollworm management

Bt cotton, accordingtoitsvotariesaimsat protecting
the cotton crop from bollworminfestation. In cotton,
bollworms cause more damageright from 50-60 days
of sowing till 200 days after sowing. Bollworm
infestation startswith early shoot borersat the age of
20-60 days after sowing, followed by American
bollworm from 50-160 days of sowing, and pink
bollworm from 140-220 days after sowing.

Theexpenditureincurred by thesmall farmersshows
that non-Bt hybridsinvolved higher costson plant
protection for managing the bollwormsto thetune of
Rs209, and Rs509 for Monsanto farmersinthesmall
farming category and farmers growing Monsanto
hybridsunder rainfed conditionsrespectively.

A similar trend for all medium category (table 8)
farmerswith Monsanto hybrids, whileintherainfed
conditionsareversetrend wasobserved. Therewas

Jassids attacked Bt plants
Another pest that the Bt plants hosted was Jassid,
which considerably damaged them



areduction of Rs 115 on bollworm management for
al mediumfarmerswith Monsanto hybrids, whereas
under rainfed conditions, non-Bt hybridsrequired Rs
237 lessthan Monsanto Bt hybridsfor managing the
bollworms.

6.3.5 Irrigation costs of Bt and Non-Bt hybrids

Cotton crop is best suited to the black cotton soils
withgoodirrigation. Intheirrigated beltsof Warangd,
Karimnagar and Nizamabad digtrictsinthe Telangana
region, farmersget reasonably good yiel dsof cotton
crop. Asthecotton crop hasan assured market with
minimum support price, many farmerswith soilsnot
suitablefor cotton a so started cultivating cotton, even
under rainfed conditions. Another important reason
for theincreasein cotton acreageistheavailability of
crop loan credit for thefarmersfrom privatelenders,
usudly theinput supplierssuch as seed, fetilizer and
pesticidededers.

During the study it was found that farmers had
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applied preferential irrigation to their Bt crops
at critical stages of crop growth by either
delaying or denying the irrigation for the non-
Bt crops. This was clearly observed in the case
of Monsanto hybrids. A cursory look at the total
costs of irrigation for Monsanto hybrids vis-a-
vis conventional hybrids shows that Bt crop was
provided with 18% more amount on irrigation
compared to the conventional hybrids

(Refer table8).

6.3.6 Total cost of cultivation of Bt and Non-Bt
hybrids

6.3.6.1 Cost of cultivation of small farmers
Contrary totheindustry’sclaimsabout saving of 30%
by growing Bt cotton, the study showsthat the cost
of cultivation shot up by 16% (Rs1943/-) for dl small
farmers with Monsanto hybrids Whereas under
rainfed conditionswith Monsanto hybridsthetotal
costswent up by 13% (Rs 1278/-).

S P

Where the Hdliothis left, Pink Bollworm took over
Though there was no significant reduction in the American Bollworm pest population,
Pink Bollworm damage was extensively reported from the field. Actually farmers
coined aterm to describe it: Guddi Patti (Blind Cotton)



26

6.3.6.2 Total cost of cultivation of medium farmers
A similar trend of increased cogts of cultivation when
growing Bt cotton hybrids was observed in the
medium farmer category aswell. Theaveragetotal
costsof cultivation shot up by 15% (Rs 1873), and
18% (Rs1803) for al medium farmerswho had grown
Monsanto hybrids, and all medium farmers under
rainfed conditionsrespectively (Refer Table8).

Thecharts4 & 5 clearly show that with Monsanto Bt
cottonthetotal cost of cultivation actually increases,
asagainst the clamsmade by theindustry.

6.3.7.1 Seed cotton yield for small farmers
Cottonyieldsgenerdly sartinthemonth of September
and continuetill March, depending onthe availability
of irrigation and sowing time. Under rainfed
conditions, cotton crop would completeitsfina yield
by the month of January, whereasin irrigated areas
yieldscontinuetill March. Cotton crop isharvested
assoon astheloculesarefully open. The seed cotton
is handpicked from the plant and sun-dried before
marketing to reduce its moisture percentage, asthe
higher moisture level s spoilsthe seed cotton during
storage.

From the Table 8, it is very clear that, the yield
advantage for “al small farmers’ category was
negligiblewithMonsanto Bt hybrids(just 6 kilosmore)

vis-a-visNon-Bt hybrids. Under Rainfed conditions,
theyield advantage with Non-Bt hybridswas quite
visible. Non-Bt hybridsout performed M onsanto
Bt hybridsby about 1.5 quintals (149 kilos).

It is to be noted that, Monsanto hybrids did not
perform under stresssituationseven after spending
moreseedsand fertilizers.

6.3.7.2 Seed cotton yield for medium farmers
Inthemedium farming categorythoughtheyid dswere
on the positive side for al medium farmers with
Monsanto hybridswith anincreaseinyield of 10%
over theNon-Bt hybrids, thetrend wasreversed with
the same Monsanto hybridsunder rainfed Situations
by yidding 24 % lesser yid dsthan theNon-Bt hybrids
(Refer table 8).

Thefindingsdrivehomeavery important finding: under
rainfed situations, the Monsanto Bt hybridsfailed
farmersby not reducing theexpenditure on pesticides,
and increasing thetotal costsof cultivation and by
yielding poorly vis-a-visnon-Bt hybrids.

6.3.8 Net income from Bt & Non-Bt hybrids
Fromthechart 8, itisvery much evident that, Non
Bt hybrids performed better than the Monsanto’s
hybrids both with “al small farmers’ and “small
farmersunder rainfed conditions’ categories.

Chart 5: Cost of cultivation of medium farmers
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Monsanto hybridsresulted in anet loss of Rs963/-
and 719/- respectively inthe above categorieswhere
asNon-Bt hybridsresulted in anet gain of Rs967/-
and Rs 3267/- respectively for the same categories.
Itisto benoted that, Non-Bt farmersunder rainfed
Stuationsgained moreprofitsthan al other Stuations
described above. Thelower investmentson Non-Bt
cropinrainfed situationsmight havetrandatedinto
higher net profits.

The cotton crop through out the study areas was
subjected to prolonged dry spell during the crop
growth period inthemonthsof August and September
2004, severely affecting the plant physiological
characters, and decreasein pricesof seed cottonwith
increased cotton acreage during the season. Farmers
with assuredirrigation facilitiescould savetheir crops
by giving life-savingirrigationsduring the prolonged
dry spdll, thusescaping the effect on the plant growth.
Even other small farmers in rainfed areas,
purchased water to give one or two irrigations
to Bt cotton while they denied the same to their
non Bt cotton. Thisis borne out from the filmed
interviews of the farmers.

Generaly farmershad applied morefertilizersand a
greater number of irrigationsfor Bt crop compared
to non-Bt crop. Thisescalationin costs could have
resulted in the higher losses from Bt hybrids. In
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addition farmerswereof theopinion that Monsanto's
hybridsweremore sengitiveto the drought Situation,
and wilted severely under prolonged rainfed Stuations.
Thisisin conformity with the observationsmadein
earlier sudies.

Theabove chart revealsthat in the medium farmers
category, Monsanto farmers benefited by Rs170/-
from Monsanto Bt hybridsthan the Non-Bt hybrids.
Wheressintherainfed conditions, dl mediumfarmers
suffered ahugenet lossof Rs2051 vis-avisRs 1753
from Non-Bt hybrids, adifference of Rs3784.

From the above charts 6 & 7, it is very clear that
Monsanto Bt hybridsfailed under rainfed Situations
both for small and medium farmers, d most identical
withthe observationsrecorded in preceeding 2 years.

6.3.9 Specific observations:

1. Cost of seed: Many farmershad to borrow money
to pay the cost of seed of Bt.Hybridsthatis3to 4
timeshigher thanlocal hybrid seed. Thereforethese
hybridsaredriving thefarmersto the debt trap from
day one. Thefrequent long dry spellsat sowing causes
failure of germination and farmershad to bear heavy
lossfrom thebeginning. Thelossof N.Bt. hybridsis
just 25% of Bt hybrids, evenif failureistotal.

2.Growth: Growthwasnormal inboth Bt and NBt.
hybrids.

Chart 6: Net income for small farmers for 2004-05
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Chart 7: Net income for medium farmers in 2004-05
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3. Flowering: Asinthe past MECH Bt. hybridwas
early in putting out buds, flowersand bollscompared
to Non.Bt hybrids. This earliness does attract the
Heliothismothsfor ovipostiononboth Bt. andrefugia
facilitating early multiplication of the pestsleading to
their early establishement. Many farmers had
confirmed thisduring our survey. Consequently by
thetimeNBt. hybridsdid bear flowersetc. theHdiothis
caterpillarsestablished themsaves. Theseincludethe
Heliothisthat might have devel oped resistanceto Bt.

-2051
Rainfed Monsanto (8)

Rainfed medium (24)

during the past two years (amost 12-15 generations)
andinvadenot only neighbouring NBt.cottonsbut dso
other hosts. Thereby thisadvance popul ation poses
achallenge for other farmers. The impact of this
advanced population hasto be studied by theICAR
inditution.

4. Boll dropping: Aswas observed during 2003-
04 boll dropping was 30%to 40%in MECH12 Bt
hybrid during their devel oping phase without any
externd or interna damagesymptoms. Theabscisson

Bolls were not guarded in Bollgard
Excessive Bollgard dropping was a major source of concern for farmers in 2004



Somakka

Somakkain her forties, livesin Wanaparthy villagein Sangam Mandal of Waranga District. Likemost
farmers of her district, Somakka has been growing cotton for years. She has hardly lost from her
cotton cultivation. Until she planted Mahyco-Monsanto’s Bt cottonin 2003.

“They Bollgard people advertised that they are selling seeds in Jangaon. | went to buy some

seeds there. When | went there, about ten people had bought these seeds. They were telling

about no need for spraying. So | thought, we can also save on spraying and bought this seed.
“Yields very well. Upto 10-15 quintals’ they .

were saying. | also bought one packet for

Rs.1550 and planted in one acre.

“1 am not feeling good about it now. The bolls

look good. But are dropping fromthe stemitself.

Look at this flower. It falls off from here. Bolls

also drop from here.”

“How many times did you spray?”

“Thrice. Both for Bt and Non Bt. Both have

aphids.

“They said it will yield 15 quintals [ per acre].

Until we saw this shedding, we thought at least

we will get 7-8 quintals. Look at this square. It

drops off from the stem itself. Bolls are not opening. This is also dropping. Day before lots of

them dropped.

“ They counted the flowers as if they will mature into bolls. There were lots of them when they

came. Now see, all of them have dropped.

“ They said there will be no pests on this, except for aphids. See, how the pests have bored into

this. There are lots of these pests. But aphids are plenty.

“Wealsogaveit twoirrigations. And thenit rained. The bolls started dropping. Then we suspected

[ something was happening] . But we cant under stand why the bolls are shedding.

“What benefit is this for a farmer? There are pests, aphids and bolls, all together. And the bolls

are shedding. How can we stop them?”

After two monthswhen wemet her again:

“ Bt cotton is no good. All are guddi patti [ damaged bolls]. Nothing will come out of this. Even

seeds cannot be retrieved.

“WII we plant it again? How much have we profited this year that we plant this again?

“ Rs.1600 for seeds hoping for good yields. We invested everything into this. Did we do anything

lessfor it? When it started drying, we even gaveit irrigation. Applied urea. Whatever we applied,

it absorbed everything.

Somakka-

...continued to page 30
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“ Look at this guddi patti. WWhen the bolls open, there is no good cotton. Looks like this. Guddi
patti is more than 50%.

“We sprayed Rs.800 worth mandu, the same mandu for both of them. This [Bt] isalso in an
acre. That is [non-Bt] also an acre. This [Bt] costs more for seeds. Same pesticides for both.
Sill it got Pachapurugu [heliothis]. At Rs.400 a packet, we can sell 400 kgs [of non Bt]. And
after spending Rs.1600 per packet [for Bt], how about selling 200 kgs of damaged cotton
[Guddi Patti]?

Look here. What can be picked by four, is being picked by ten. By the time they pull the lint out
of the boll, their fingers start hurting. Labourers who come today, refuse to return tomorrow.

Yields? A third of what they promised. They said, (the yield will be) 15 quintals, 12 quintals, at
least ten quintals. WWe got four quintals. We gave three irrigations. Sprayed. Did everything. In
fact gave one trip more fertilisers than Non Bt. Non Bt on the other hand gave very good yield.
That grew without irrigation. Isnt there a difference between that [ non Bt] and this[Bt]? Those
who grew Non Bt are better off.

Wl | plant it again and drown further?

Shall we buy seeds at Rs.1600 and plant it again? Now we lost Rs.8000. What we thought we
would profit, we have lost.

Bt is no good. Can he come back again, can he sell his seed again?
~~astold by Somakkato our Camera

tissue(circularinshape) wasnoted et thenodebearing  whenever weather elements are congenial.

the peduncles. If thisgenetic factor getstransferred any farmershave already started fedling thiseffect
during cross-pollinationthelosswill beconsiderable 1 their soil and have extensi vely given evidencein
incaseof NBt. hybrids. If thisphenomenonisdueto i filmedinterviews.

interaction of introduced genewith germplasm and
other factors, thentherisk of lossismuch gresater.

5.Rot in MECH: A number of MECH Bt hybrid
plants started wilting as seen from drooping leavesat
the age of 90-120 days after sowing. Inrainfed Bt
crop 20t0 40 % plants permanently wilted and though
the remaining plants had borne new sprouting the
bollswerefew, shrivelled and dried. Therootsof the
wilted plantshad most of the symptomsof Rhizoctonia
root rot, which was not at all acommon diseasein
thearea. Thefungusbeing soil borne may infest
the succeeding cotton crop or chillies or other
host crops. The fungus is also likely to spread
through irrigation water to neighbouring fields

Rotting roots give rise to new fears
Rhizoctonia or Root Rot was a visible phenomenon
in Bollgard crop, giving rise to fears that it must be

spreading a new disease not seen until now



Wilt- A new melody on cotton was wide
spread in 2002 K harif, on MECH 162 Bt, the
major hybrid supplied in that year by
Monsanto-Mahyco.

In 2003-04 (K harif) the symptoms similar to
Rhizoctoniaroot rot werewidely associated
withMECH Bt 12. It was scarcely reportedin
thestudy areaearlier.

6. Sucking pest: TheMECH Bt. 12 seemedto have
suffered moreinfestation and damagefrom sucking
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pests like jassids, aphids and to some extent the
whitefly compared to NBt. hybrids, thereby
warranting 2-3 more sprayingsthan the NBt. cottons.
Thiswasaso recorded during last year (2003-2004)
theproblemwasmore severethisyear. Theresultis
that theoveral economy inplant protection asclaimed
by the promoters of Bt. MECH12 is not at all
perceptible. Ontheother hand other cropsand cotton
varietiesrun therisk of more damage when amajor
part of Bt.crop wiltsand the pestsdispersein search
of new pasturesto survive.

Wilting crop, wilting hopes
Thousands of acres of Bollgard crops just wilted away |eading to angry
and violent protests by farmers of Moglicherla



7. Monsanto hybrids Vs Non-Bt Cotton (with NPM)

arangal isknown for consuming huge
W volumesof pesticides, particularly onthe

cotton crop. Atthesametimethedigtrict

iIsalsowell knownamong civil society
organizations, NGOs and government circlesasthe
placewhere severa experimentsand demonsirations
arebeing conducted on dternative pest management
approach without using chemical pesticides. Thisis
popularly known asNon-Pesticidal M anagement
of crop pests (NPM).
The NPM methodswere devel oped on the basis of
farmers indigenous knowledge as an effective
aternative pest management approach, using locally
availableresources and sustainable methods duely

blending with latest scientific knowledge. This
approach was fine-tuned by NGOs. The basic
principleunderlyingtheapproach istostrengthen
thenatural processesand restor etheecological
balance, in order to contain the pest population
within a level not harmful to crop and yields.
Though this approach isasyet in practice only in
pockets, itisattractingfarmersfromall over. Facilitated
by the local NGOs, the farmers have begun to
successfully implement these NPM methods at a
community level.

Under thisapproach no chemica pesticideissprayed
onthe cotton crop. Alternative approachessuch as
Soraying amixtureof fermented cattledung andurine,

Lady bird beetle
Useful insect that feeds on aphids



neem seed kernd extract, chilly-ginger-garlicextract,
erecting bird perches to attract predatory birds,
pheromonetraps, light traps, summer ploughing and
application of NPV arepracticed. All thesemethods
arenot only cost-effective but are also sustainable
technol ogiesand withinthereach of al categoriesof
farmers. The chancesof insectsdevel oping res stance
to these methods are very remote, whereas the
chancesof such resistance development isimminent
in case of Bt cotton.

A goodrainfal providesfarmers good returnsfrom

Light trap

Pheromone Trap
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the cotton crop, whereas frequent unfavourable
weather conditions make them vulnerableand push
them into adebt trap. Assured market for the cotton
andreadily availablecredit onthefarminputsenables
farmersto choosethiscrop evenintherainfed aress.
InWarangal district anumber of NGOs, viz., MARI,
PRAGATI, CROPS and SY O are promoting NPM
methodol ogy in cotton cultivation.

Janagaon Mandal in Warangal is an area with
predominantly red soilswith annud rainfall lessthan
700mm, not favourable for cotton cultivation.
Neverthdess farmersaremoreinteresedincultivating
cotton as it can be profitable. CROPS is an NGO
promoting NPM methodsin the cultivation of cotton
inthismandal. Datafrom 10 farmersusng NPM ina
villagecalled Enubai wascollected and compared with

Simple cost saving eco-friendly methods
Studies by the NPM practices done by farmers using their traditional hybrids without
chemical pesticides has added new hope to cotton cultivation
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We believe, what else can we do?

Meka eswari from Komalavillagein Ranganathpally Mandal isawisened el derly woman nearing her
sixties.Last year she had planted non Bt on her two acrefarm and did very well. “ Last year when |
planed Tuls [anon-Bt hybrid] intwo acres, | got Rs.50,000”. But she wanted more. She thought
Bollgard will answer her
greed. Sheplanteditin her
two acres.

What did sheget?Listento
Mekaleswari’sstory.

“| planted Bollgard in two
acres. Just this year they
(Bollgard people) came to
the village and held a
meeting, didn’t they? | went
to Jangaon and bought
two tinsand spent Rs.3200.
We planted the way they
told us to. What do |
know? They said pests
won’'t come. Didn’'t happen _ ]
like that. Crop is full of ' .'_' '
pests. Ate into the leaves. Mekaleswari
Holesall over. They gave us a pesticide with the seed and asked usto spray it once. We did. Sill
pestsoverwhelmedit, again | bought mandu (pesticide) and sprayed. Thrice. Pests till continued
to eat away. There is no boll nothing. Here and there, a plant has one or two or three or five
bolls. Some plants have none whatsoever.

“By now people would have finished cotton picking like this [points to a neighbouring field
where harvest is on]. Now look no boll matured, no boll opened.”

“ Are you talking about Bollgard or Raasi?”

“Thefirst one. What am | feeling? Got destroyed unjustly. Thought this will save me. But even
thisisgone. Thereis no boll, nothing.

“The plants grew well. Field all over for appearance, but no boll. | even irrigated once when
sun was harsh and the field was going to dry.

“ Bollgard has no balls, only plants. Half a litre mandu for Rs.1600. Look, | sold this bangle for
that Rs.1600. Gave it to that dookan (shop). He gave me a quarter litre mandu (pesticide).

Some tin. Asked me to mix in a pot and spray. | don’t know the name of the mandu. | cant read
you see. Amant [ Avaunt] they said. After | sprayed it pests got controlled.

“No one who planted this Bollgard, got nothing good out of it.
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Last year when | planed Tuls [a non-Bt hybrid] in two acres, | got Rs.50,000. Even last year
Bollgard yielded nothing. If you look at the plant, one would feel, how well it has grown. Go
close and see, there are no bolls. Go and see for yourself. If | say, you will feel | am lying.

We were told Bollgard yields very well, [intones her voice and stretches her hands] gives such
big bolls. We said, we will also get great yields [and planted it].

That fellow came to our Komala meeting and said he got 16 quintals per acre, | sold 16 quintals.
W& believed. If you say something, we believe, what else can we do?

Now you are asking me to talk. | am talking. | don’t know whether you will get me to safety or
drown me. We are not literate. Fools. How can we withstand the educated?

Why must they[ seed companies] earn like this: do this fraud, be unfair and rob people?
But we work hard, don't we? Leaving our children, our homes, from dawn to dusk we work here.
What can we do? Nothing to eat, nothing to wear. Eat once and sleep. What is the use of telling
all this?
If someone comes to us and asks usto plant it again, we will smash hisface. Wi he come again
asking us to plant this? Look what we have got?”

Astold to our cameraby Mekaleswari

fromKomaavillage
Ranganathpally Manda

thedatacollected fromthefarmersgrowing Bt cotton  performed exceedingly well under rainfed conditions
inthesame mandal andispresentedinthetable®. compared to the Bt hybrids, with an averagereturn
Contrary tothesituationinirrigated areas, theyields ~ more than Rs 7000 higher than the return from Bt
from Bt cotton were 24% |essthanthenon-Bt NPM  Cotton per acre.

cotton group. In terms of net returns, NPM cotton ~ Theabove case presentsavery strong argument for

Table 9: Comparative economics of Bt and NPM cotton under rainfed conditions

MECH NPM Additional expenditure

Bt Non-Bt forBt (%)

n=13 n=10
Seed 1600 545 293%
intercultivation 1321 1020 29%
Fertilisers 1962 1100.5 78%
Pl protection 2160 3355 643%
Total costs 10450 5363 94%
Yield 386 508 24% less
Gross returns 6999 9053 23% less
Net returns -3451 3690 Rs 7141 less
B/C ratio 0.67 1.69

Note: All expensesin Rs/ acre and yield in kilos/ acre
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Table-10

Ratio of parasites & predators population in MECH Bt and Non-Bt with NPM Plot

Beneficial | nsect count

Monthly acerage

Sno Month
MECH-Bt field Non-Bt NPM field
1 September 2004 1 2
2 October 2004 1 17
3 November 2004 1 2
4 December 2004 1 15

Beneficial insectsinclude: Ladybird beetles, spiders

promoting NPM approaches to pest management.
With more than 60% of thetotal cotton area under
rainfed conditions, farmers should think of cost-
effective and sustainable production methods (such
asNPM), by effectively using thelocally available
resources, instead of going in for Bt hybrids with
hiddenrisks.

Predators population:

Among the predatorsonly theladybird beetlesand
spiders besides birds and wasps were found in the
cotton field. Ten plantsfrom each oneof 5fieldswere
examined at weekly intervals, eachtimeat 8.00am.

Table 10 showsthe average number of predatorsas
recorded from 1st September to end of December
2004. Whilethe average number of above predators
was 1 per plant on MECH Bt. The NPM plots had
1.5- 2 per plant of cotton per day. Thusaratio 1:1.5
to 2wasstabletill the end of December 2004.

Itisto be noted that both the fieldswere surrounded
by cotton fields sprayed with pesticides. Even Bt
fieldswere al so sprayed with chemicalsas against
'zero chemical' sprays for NPM plots. The effect
of Bt toxins on the predator population needs an
indepth study.



8. Biosafety Issues

n the preceding discussion, we have

I focused mainly on the economic aspects

of Bt cotton cultivation, but thereareother

important issues involved, not least of
whichisthematter of biosafety.

Planting of refugia

Over the three years of the study, all farmers have
stated that they have complied with the advice of
M ahyco-M onsanto to planting border rows of non-
Bt hybridsin 3to5linesasrefuge. Thiswasconveyed
to them through audiocassettes and product-literature
supplied along with the seed packets (This audio
education , however wasconfined only tothefirst
year).

All other trestmentslikespacing, manureandfertilizers
application werethe samefor Bt, refuge, and non-Bt
cotton hybrids.

When asked about the purpose of therefuge, no clear
information wasavailable. Most of them said that it
wasto serveasabarrier or trgp crop for themigrating
mothsand caterpillarsor to prevent transfer of pollen
to other plantsand varieties, whilescientificliterature
saysthat refugeisto serveasahost for the susceptible
bollwormsto be availablefor mating with surviving
resistant insectsto delay theres stance devel opment.

Therewasno proper mechanism to monitor whether
refuge was planted or not inthefarmers’ fields. In
addition, thetechnicalities pertaining to planting the
refugeweredso not clearly mentioned inthe gpprova

given to Mahyco-Monsanto by GEAC. The study
team also could not find remarkable difference
between the refuge crop and the main crop in the
fidd.

Mixing of seed cotton

Inthefirst year of cultivation, dl thefarmerswho had
grown Bt crop witnessed adrop inthe pricefor their
produce aswell asless preference by thetraders. So
they had resorted to mixing of the both Bt and non-
Bt seed cotton to offset thedrop inthe priceaswell
asto push their Bt produce under the cover of non-
Bt seed cotton. Another important reason for mixing
Bt and non-Bt wasthe shorter staplelength of the Bt
cotton lint. As Bt lint was attracting less price and
preference from the market, they had mixedit with
Non-Bt hybrids before taking their produce to the
market. Farmerscontinueto mix Bt and Non-Bt crops
eventoday.

GEACwasslent ontheseissuesasthereare so many
fearsfrom different groupsthat oil from these seeds
(GM seeds) wouldfinditspresenceinthefood chain,
which might lead to unknown diseases. Therewasno
monitoring and regulation at any level to check the
mixing of Bt cropswith non-Bt crops. Cottonseed oil
is normally used in cooking and preparation of
vanaspati in India. Thisis a serious issue of food
contamination. Inaddition, GM contamination might
enter into the food chain through the use of cotton
seed cakefor cattlefeed purpose.



9. Conclusion

iotechnology ishailed asagreat saviour
of the world’'s poor. A handful of
corporations are investing billions of
dollars in developing proprietary
technologies, anticipating massive returns, using
intellectua property rights (IPRs) astoolsto exploit
farmers. OncetheselPRsareinforce, farmerssmply
become eterna -dependents on thesefew corporations
for critical inputs, especidly seeds. They will nolonger
be ableto savetheir own seedsand usetheminthe
following year. What one needsto understand about
these technologies is not merely their ‘ scientific’
aspects, but also the social consequences of these
technologies.
Asconcerned individuals, we, civil societies have
some serious concernsabout the sustainability of this
kind of technologies, mainly at three levels: the
technological / fieldlevel, thetrade/policy leve and,
last but not theleast, at theethical level.

Technological / Field level concerns

Traditional agricultural knowledge is not private
property. All the crops, varietiesand landraces are
theresult of millenniaof hard work, continuous &
careful selection, and maintenance by millions of
unknown and unsung farmersall over theworld. Many
of thethird world countriesare centresof biodiversity
and hometo anumber of species. By growing these
GM crops, the native cropsget contaminated through
cross-pollinationinvolving thetransfer of pollenfrom
GM cropsto nNon-GM crops. The possibleoutcome
of thesetransformed genes getting mixed with other
species, the possible impact of these genes on

beneficial insects, etc. areissueswhich areyet to be
studied and about whichlittleinformationisavailable.
Further, these GM foods may cause bacteria to
become resistant to antibiotics, and they may also
produceallergens.

Thequest for devel oping plantswith greater resistance
againgt mgjor insect pestsmay proveunsustainablein
thelong run, with the pests adapting to the changes.
Asinthecaseof toxic pesticides, wherein pestshave
been successful in devel oping resistanceto the most
toxic of pesticides, they may also succeed in
overcoming thetoxins produced by the genetically
modified genes. This situation may warrant more
aggressive toxins/technologies (such as gene
pyramiding) to achieve the objective. This is a
dangerous treadmill, fraught with dreadful
environmenta consegquences.
Aggressvetradestrategieswill wipeout biodiversty,
and endotoxins will devastate natural parasites,
predators and soil-borne pest pathogens. Thiswill
beaholocaust for safe agriculture.

Trade / Policy level concerns
Transnationd corporationshavether eyesonthehuge
market potentia of the seed marketsinthethirdworld.
Presently the seed needsof themg ority of thefarmers
are being met by the local players or farmers
themselves, either by self-saving of the seeds or
through appropriate seed exchanges. The corporates
see this as a big opportunity, and the technology
developed by them under the regimes of IPRsand
skewed WTO trade policies becomes a tool to
interfereinthesovereign affairsof nations.



Oncethesetechnologiesareusedinal thecrops, the
farmer will haveno security of seed and will dsolose
control over her/his own seed, since laws under
Intellectua Property Rightsregimeswill restrictsher/
hisright to save and use seeds.

Further, we have seen situation where multinational
corporations take a local crop, make some minor
modifications (if at all) and then patent it. They then
sl it back tothesamefarmers, who cannot saveand
usetheir seeds. Thiskind of biopiracy isbecoming
increasingly rampant.

Theindebtednessof farmerswill increasewith grester
dependence on external resources needed for the
cultivation of thegenetically modified crop. Already
wearewitnessing how such adependenceon externd
inputsisleading to alarming suicidesamong farmers
who are trapped by debt. We are afraid that the
introduction of GM crops will magnify thistragic
phenomenon severd timesover.

Ethical concerns

Manisbut atiny part of thetota ecosystem. Already
with our unsustainable ways of using the natural
resources, we are creating many problems for the
other members in the ecosystem such as natural
enemies, predators, etc. Asresponsible partsof the
total ecosystem, we should not interferewith nature
initsnatural course of action. Nature has endowed
the humankind with anumber of sustainablewaysof
coping with the pests using renewable natural
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resources. We should try to concentrate on these
technol ogies and make available the cheapest and
most sustainable technologies to the farming
community, rather smply chasing after unsustainable
technologies.

Lastly....

InIndia, wearesitting on ahuge mountain of rotting
buffer stocks. At the sametime, hunger deathsare
also haunting us. Thereal solutionliesnot just in
increasing the production but in equitabledistribution.
Every year farmers take to the streets requesting
governmentsto ensure areasonable pricefor their
produce. If the government isredlly concerned about
farmers, it should addressstheseissueson apriority
basis, and not wasteitsresourceson thefa sedreams
of unsustainable GM technology.

We once again emphasize that the policy of
encouraging genetically modified cotton needs a
completereview and critical examingtionfromthepoint
of view of environment, diversity and hedlth.
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1. List of NGO collaborators in 2004 - 05

S
no

1
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Warangd

Warangd
Warangd

Warangd
Warangd

Name of the
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SUN (P)
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PEACE

CROPS
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Rurd India

PRAGATI

Sarvodaya
Youth
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SEED
SEVA

SPACE

Head of the
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Mr Shivgi
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MrMurdi

Mr John

Mr. Damodar

Mr.Damodar

Mr RagjaRao

Mrs Shoba
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2. Bt cotton seed sales in Andhra Pradesh in 2002-03

Sno Nameof district No of packets sold
1 Adilabad 1442
2 Medak & RangaReddy dists 501
3 Vizianagaram 183
4 M ahabubnagar 548
5 Prakasam 148
6 Nagonda 708
7 Khammam 1472
8 East Godavari 98
9 Karimnagar 1136
10 Guntur 1281
1 Warangd 1576
12 Krishna 100
13 Kurnool 148
Total 9341

Source: Dept of Agriculture GoAP
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3. District wise distribution of Bt cottonseed sales in 2003-04

No of packets (450g of Bt seeds & 120 g of Non-Bt seeds)

S
no
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District

Siikakulam
Vizianagaram
Visakhgpatnam
East Godavari
West Godavari
Krishna
Guntur
Prakasam
Nellore
Kurnool
Anantapur
Kadapa
Chittoor
RangaReddy
Nizamabad
Medak

M ahabubnagar
Nalgonda
Warangd
Khammam
Kaimnagar
Adilabad

MECH-12
Bt

82

228
160
424
1479
1306
103
261

5941

MECH-184
Bt

17

37
42
265
1205
134
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663

350
155
549
900
843
396
235

5812

MECH-162
Bt

o O o o o

3
2

o O
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118
70

395

Total

17

197
42
625
2410
134

229

900
745

578
315
982
2497
2219
499
498

12148



4. Estimated seed sales in Andhra Pradesh State in 2004 - 05

No of packets (450g of Bt seeds & 120 g of Non-Bt seeds)
for lacre

District Mahyco Seeds Ltd Ras seedsLtd  Total
Mech 12 Bt Mech 162 Bt Mech 184 Bt RCH 2 Bt

Vizianagaram 230 0 0 30 260
East Godavari 230 0 0 80 310
West Godavari 50 0 0 0 50
Krishna 2340 0 0 3310 5650
Guntur 8163 0 10 14500 22673
Prakasam 370 30 0 100 500
Kurnool 1580 240 0 350 2170
Cuddapah 0 0 0 0 0
Rangareddy 8625 25 0 2525 11175
Nizamabad 125 0 200 100 425
Medak 4770 0 0 1290 6060
Mahbubnagar 7330 0 0 8220 15550
Nalgonda 5911 0 0 70 5981
Warangd 15100 550 4300 26110 46060
Khammam 9170 170 40 8510 17890
Karimnagar 14960 0 20 6720 21700
Adilabad 14400 0 1850 9170 25420
Others 20 0 0 290 310

Total 93374 1015 6420 81375 182184



List of farmers participated in the study in 2004-05

District : Warangal
Mandal : Parvathagiri
Village : Wadlakonda

1. Pusukuri Suman

2. MaddeboinaMallaiah

3. MaddeboinaLingaiah

4. MaddeboinaChinnaMallaiah
5. Mandapuram Yellagoud

District : Warangal
Mandal : Parvathagiri
Village : Narayanapuram
6. Banoth Yeranna

7. Bommagani Ramesh
8. KondikatlaYakaiah

9. Kothur Ramulu

10. Kothur Srinivas

District : Warangal
Mandal : Parvathagiri
Village : Parvathagiri

11. ChiripothulaSudhakar
12. Chintakuntla Ramesh
13. Kote Maaiah

14. Paindla Sammaiah

15. Bakki Ramulu

16. Sakinala Veeraswamy
17. Chintpatla Someswara Rao
18. Narisetti Lingaiah

19. Samudrala Sambamurthy
20. Bakki Srinivas

District : Warangal

Mandal : Parvathagiri
Village : Gorugutta Thanda
21. Banoth China Redya

22. Banoth Bhaskar

23. Banoth Kishan

24. Banoth pedda Redya
25. Banoth Bojya

26. Banoth Ei rya

27. Banoth Deva

28. Banoth Banya

29. Banoth Somla

30. Banoth Shankar

District : Nalgonda
Mandal : Yadagirigutta
Village : Choller
K.Yadaiah

K.Beeraiah

Jogu llaiah

K.Yadagiri

Kokkala Konda Bdaiah
K.Maaiah
Gaddimeeda Mallesham
K.Ravinder

. K.Yadaiah

10. K.Gouraiah
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District : Nalgonda
Mandal : Bhongiri
Village : Chandupatla
Kanukalallaiah
KanukalaSailu
Subburu Beerappa
Subburu Pandu
Subburu Narsaiah
Chinnam Baargju
Jetti Ravinder Reddy
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District : Nalgonda
Mandal : Bhongiri
Village : Kunooru
1. Pasula Sabestein

2. Bandanadham Arlaiah
3. Dommari Yattaiah

District : Warangal
Mandal : Raghunathapalli
Village : Vvedi

Ragulu Ashok

Tolpanuri Yadagiri

Pendli Yellareddy
Nakireddy Pratap
NunemunthalaYellaiah
Rasamalla Komaraiah
Koyyada Venkataiah
Nunemunthala Yakaswamy
. Nunemunthala Laxmiah
10. RasamallaYadigiri
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District : Warangal
Mandal : Raghunathapalli
Village : Nidigonda
Devara Sailu

Kota Narsaiah
Chebelli Komaraiah
Kasu Chennapareddy
Bandi Komaraiah
MallaSrisailam
Chebdlli Srisailam
Devara Koramallu

. MallaMadlesham

10. Devara Venkataiah
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District : Warangal

Mandal : Atmakur

Village : Akkampet

1. Naganaboina Kumaraswamy
2. Rairakulallaiah

3. Yerukula Ramana



Induri Rajireddy

Mysoor Ramesh
IrukulaLingareddy

Kadudula Ravinder

Kadujala Sampath

Nagana Chinna Kumaraswamy
10 Irukula Sampath
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District : Warangal
Mandal : Geesugonda
Village : Potharajupalli
Puskuri Yadigiri
BalluKrishna

Ballu Sammaiah
Ballu Yadagiri
Pakidi Sambarao
Dommati Narasaiah
Bollu Salaiah
Dukkuri Rgjaiah
Ballu Kumaraswamy
10 Kothapalli Sreenu
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District : Warangal
Mandal : Geesugonda
Village : Bodduchintalapally
Kati Badrayya

Nerella Appaiah
Meredugonda Raju

Koti Eswaraiah
Kunamalla Adinarayana
Doddu Narasaiah

Gaddi Ydlaiah
Bopparathi Komaraiah
Induri Sudhakar

10 Pogula Balaraju
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District : Warangal
Mandal : Duggondi
Village : Togarrai

1. Chalamallareddy

2. Odeti Karunakar

3. Karutlavelli Rgjendar

4, Ammireddi Ravi
5. KoluvulaSambaiah

District : Warangal

Mandal : Duggondi

Village : Togarrai

1. Sukine Pedda Rajeshwararao
s/loRgalingam

Bussari Rajeswara Rao
Mortala GopalaRao

Sukine Chinna Rajeshwararao
Burgula Rajeswararao
Bussari Komaraiah
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District : Warangal

Mandal : Duggondi
Village : Ponakal

1. Gunde Rajendar

2. Vadakari Rgeshwara Rao
3. Bussari Tirupati Rao

4. Yerrabanti Narasinga Rao

District : Warangal

Mandal : Duggondi

Village Nachinapalli

1. Nalla Devendar

2. Kanneboina Sammaiah

3. Sri Ramoju Prabhakar

4. Puchhakayaa Srinivasa Reddy
5. ljjagiri Sambaiah

District : Adilabad
Mandal : Kubeer
Village : Parthi (K)
GojalaChinnaRajanna
Sane Gangaram
Jangam Madhaiah
Menchu Posetty
Satham Shanker
Bandhel Shanker
Danagari Devanna
Satham Yerranna
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9. Satham Nandakumar
10. Akula Venkateshwar

Digtrict : Adilabad
Mandal : Kubeer
Village : Souna
Pundleek Patel
Kemsetty Sesharao
Panchapadi Shankerpatel
Y.Maruti

Bojappa Maruti
Kemsetty Potanna
Chandre Vitha
Kemsetty Subash
K.Papanna

10 Daturam
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District : Warangal

Mandal : Vardhannapet
Village : Singaram
Mulagundla Ramohan Reddy
BillaKomal Reddy

Gopu Ashok Reddy

Billa Devendar Reddy
Sagante Kumaraswamy

gkrwbdpE

District : Warangal
Mandal : Hanamkonda
Village : Malkagudem
Kusumba Devendar
Gopu KomuraReddy
Munigala Venkatesh
GarikaMogali
Chilipuri Venkat Reddy

gkrwdpE

District : Warangal
Mandal : Parkal
Village : Narlapur

1. Peddaboina Ravinder
2. Marapdli Ramulu

3. SanigarapuLingaiah
4. Sanigarapu Rgjaiah



Bairagoni Tirupéti
Sanigarapu Saraiah
Chowpuri Sambaiah
Sanigarapu Odhelu
Sanigarapu Jampaiah
10 Sanigarapu Sambaiah
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Digtrict : Warangal
Mandal : Mulugu
Village :Jakaram

1. KommuRagju Srinu
2. Kommurgju Mallaiah
3. Dandeboina Raju

4. Anneboina Janardhan
5. Anneboina Bhadraiah

Digtrict : Warangal
Mandal : Mulugu
Village :Sriramulapalli
Motapothala Anandam
Bammani Suguna
Anamgiri Kanakaiah
Yara Kumaraswamy
Rasapedda Madlaiah

agrwbdpE

Digtrict : Warangal

Mandal : Venkatapur
Village :Inchincherupally
1. Uppanuthela Sattaiah

2. KommallaKommalaReddy
3. Samudrala Sampathi

4. Marri Papireddy

5. Guguloth SukyaNaik

6. Komandla BrahmaReddy

7. Kathula Venkateshwarlu

8. NakkaMallaiah

9. Komalla Chandra Reddy

10. Pallam Srinivas

11. Pathipaka pedda Kumaraswamy
12. Mundadeni Sambaiah

13. Tamisetti Kumaraswamy

District : Warangal

Mandal : Nekkonda

Village :Chandragonda

Pathi paka China Kumaraswamy
Sangani Venkanna

Vadde Sudhakar

Sangani Srinivas

Sangani Raju

Vadde Veeranna

Dasari Ramulu

NogkkwdpE

District : Warangal
Mandal : Nekkonda
Village :Redlawada
Chedipaka Komaraiah
Kasturi Narasaiah
Dudimetla Komaraiah
Karnekanti Yadagiri
DudimetlaYadagiri
Sunkaraboina Venkaanna
Nalabala Dudaiah
Kappaa BaRg
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Uppula Venkataiah

10. Rasuri Shanker

District :
Mandal :

Warangal
Nekkonda

Village :Appalaraopet

©WOoNOT~WNE

Vadde Venkateshwarlu
Vadde Venugopal
Gagula Ramesh

Tippani Prabhakar

Dudi KrishnaMurthy
Vadde Veeranna

Kathi Saranga Pani
Tippani Sudhakar
Murahariseti Karunakar

10 Vadde Ramesh

District :

Warangal

Mandal : Utnoor
Village :Salawada

©WCOoNOT~WNE

A.Dhanlal
K.Aravind
K.Vijay Kumar
Mahawan lal

A .Subash
R.Chander Singh
J.Seeva Ld
A.Datha Ram
S.GangaSingh

10 J.Parasram
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E-mail: ddsrural @ sancharnet.in

Liaison Office:

Flat 101, Kishan Residency, 1-11-2421, Street No.5, Begumpet,
Hyderabad - 500 016 A P, India.

Tel.: +91-040-27764577, 27764744, Fax: +91-40-27764722
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